












































‘The large batteries of lights required in television studios add to the studios’ air con 
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No. 211 No. 800 


Above left — Armstrong bottom inlet—top outlet 
series trap. 


Above right— Armstrong No. 800 side inlet—side 
outlet trap. 
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Taking flatwork ironer temperatures with an indicating pyrometer. 


Are the temperatures of your steam heated equipment as high as 
they should be at the steam pressure you are using? It pays to find 
out!* If temperatures are below normal you are losing money in 
two ways: ; 

1. You are losing production because it takes improperly heated 
equipment longer to do the work. 

2. You are wasting fuel because low production means longer 
hours for non-productive radiation losses from steam supply and 
return lines. 


Faulty trapping is a common cause of low temperatures (see 
table below). Armstrong Steam Traps have corrected this waste 
in hundreds of plants because they remove condensate just as fast 
as it accumulates, thereby letting steam into the equipment to keep 
it hot. Equally important, Armstrong traps discharge air along with 
the condensate. Air, always present in steam, reduces steam tem- 
peratures and heat transfer rates. Send for the Armstrong Steam 
Trap Book for complete data on selection, installation and main- 
tenance. ARMSTRONG MACHINE WORKS, 846 Maple Street, 
Three Rivers, Michigan. 


Typical Cause of Low Temperature 
1. Traps not designed with adequate 
air handling capacity. 

2. Traps not installed properly. 


3. Undersized traps or traps used on 
pressures above their ratings. 


4. Attempting to drain more than one 
unit with a single trap. 


5. Leaky traps blowing through. 


Remedy* 


Install Armstrong traps which auto- 
matically discharge all gir along with 
condensate. 


Follow instructions in Steam Trap Book. 


Use trap sizes recommended in Steam 


Trap Book. 


Install an individual Armstrong trap 


on each steam heated unit. 


Repair or replace traps. 


*An Armstrong representative specializing in condensate drainage can help you get 
to the heart of the trouble in a hurry. 


ARMSTRONG "2" STEAM TRAPS 


No. 1 of a series of advertisements devoted to 
improving efficiency through better trapping. 
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Television studio has two sets with cameras trained on each. 
Batteries of overhead and floor lights make heavy cooling load as 


described, beginning page 65. Photo courtesy NBC station WNBT, 
New York. 
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REDUCES INSTALLATION 
COSTS AND... 


Saves tucl! 


THE SAVINGS reported by owners of apart- 
ment houses and multiple-occupancy buildings, made 
through the,use of Thrush Zoning, are truly amaz- 
ing. One installation in a combined apartment and 
store building reports a saving of at least 50% for | 
fuel as compared with central city heating formerly é 
used. Larger residences and even small homes may 
be zoned advantageously so that lower tempera- 
tures can be carried in sleeping quarters, garage, ——_- 
or other areas without affecting comfort in the living a 
quarters. Thrush offers the simplest zoning method : 
yet devised, inexpensive to install and requiring 
only the simple units shown at right for each zone. 


Get all the facts now from your wholesaler or write 
Dept. D-12. 


ne 





H. A. THRUSH & COMPANY ... PERU, INDIANA 
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“PTO order set asides and to issue priorities; to 
issue limitation orders; and to control inventories 
and to allocate scarce materials.” 

The foregoing quotes are not from a wartime Gov- 
ernment order. Instead, they summarize current think- 
ing of some in Washington on the subject of what 
will be needed to make our domestic economy mesh 
with Europe’s need for emergency relief. Specifical- 
ly, the quotes are from the testimony of Commerce 
Secretary Harriman, who appeared November 26 
before the Joint Senate-House Committee on the 
Economic Report. 

Appearing as Administration spokesman on behalf 
of President Truman’s 10-point anti-inflation pro- 
gram, Secretary Harriman put the weight of his ap- 
peal principally upon a request for Congressional 
authority to allocate scarce commodities, principally 
steel, and for an expanded export control program. 
Although many of the President’s 10-points are re- 
garded in Washington largely as political window 
dressing ‘“‘for the record”, Harriman’s two points are 
of great significance to the heating and ventilating 
industries for two reasons. First, there is great pos- 
sibility that these points will be among those approved 
by Congress. Second, allocation of scarce steel can- 
not help having an important bearing upon heating 
and ventilating activities in 1948 and until abandoned. 


“Until Abandoned” 


The words “until abandoned” are used advisedly, for 
in the current move to reimpose several wartime con- 
trols on our peacetime economy, conservatives see a 
threat to put Government back into the saddle of busi- 
ness management—from now on, if possible. This 
column has frequently observed and deplored the fact 
that Washington’s legislative and Administrative poli- 
cies are too often based upon political expediency than 
upon the basic factors of problems under considera- 
tion. The current duo—domestic inflation and Euro- 
pean need—is apparently no exception. 

The basic facts appear to be these: Europe needs 
help. The United States, through a program of full 
production, could provide much of the aid needed. Full 
production could, at the same time, solve much of the 
domestic problem of inflation. Americans, once sold on 
a need, can be depended upon to aid others in distress. 
Americans, once convinced of a need for maximum pro- 
duction, can work together in harmony toward that 
goal. As simple as that. 


Why Politics? - 


Yet the President’s program, submitted to a Con- 
gress called in special session to consider solely prob- 
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lems of domestic inflation and European aid, is being 
labeled by political observers as “fixing the pattern of 
1948 Presidential elections,” ‘designed to embarass the 
Republican party,” and so on. 

Chief complaint of the political analysts is that in 
calling for Congress’ support of the Marshall plan for 
foreign aid, the President coupled with it a demand 
for drastic peacetime controls over the nation’s econ- 
omy. Particularly distasteful to Republicans elected 
on a pledge to remove Government controls as rapidly 
as possible, the President’s proposals are similar to 
“riders” by which several previous Congresses have 
been able to embarass Presidents. By using a “rider,” 
Congress can often attach one of its own pet measures 
to an Appropriations Bill or some similar measure 
too important for the President to veto. Thus the 
President must either sign, or permit to become law 
without his signature, a measure distasteful to him. 

Republican Congressmen, as well as Democrats of 
the non-New Deal variety, claim to find themselves in 
a similarly uncomfortable position with domestic con- 
trols attached as a “rider” to the European aid pro- 
gram. They sense that their constituents will expect 
them to do the humanitarian thing insofar as Europe’s 
needs are concerned. Yet they cannot, in good 
conscience, vote for “rider” portions of the proposal. 


Tarry Brush 


This, observers say, is exactly the position sought 
for the Republican party by those who seek the re- 
election of President Truman. It is hoped, they say, 
to blame the G.O.P. for refusing to reinstate price con- 
trols and rationing—and for continued high prices. 
The next step, analysts say, will be to extol President 
Truman as the “I told you so” candidate, with Con- 
gress’ failure to follow his lead as sufficient justifica- 
tion for voting a return to new Deal principles and 
candidates. 

Whether or not the political observers are correct 
remains to be seen. Many find it confusing, however, 
to note that on October 24 President Truman observed 
that rationing and price control are “police state” 
methods, while on November 17 his message to Con- 
gress called for price control and rationing authority. 
Conclusion of observers is that at the 11th hour, his 
political advisors changed the signals and concluded 
that the best chance for long-run political success lay 
in blaming others for failure to institute such controls, 
rather than in reversing himself and proposing them. 


Meanwhile 


Regardless of the evidence that many of the goings- 
on in Washington are based on political considerations, 
Congress is getting into action on a number of things 
that will directly affect the heating and ventilating 
groups. No action is expected on selective price con- 
trols, rationing, or wage controls. A renewal of con- 
sumer credit control is likely; power to restrict charge 
accounts may be voted, and tighter control of bank 
credit may have some bearing on expansion of the 
heating and ventilating industries or distributive out- 
lets. Continuation of rent controls, with provisions for 
adjustments, is likely; also continuation of the Office 
of Defense Transportation. 
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REE! Dimenso Finish Booklet... 
contains actual finish samples . . . 
full description. Write the Sherwin- 
Williams Co., Cleveland 1, Ohio. 











2 COLORS 
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% LESS COST 


You couldn't ask for anything more! Here’s the perfect 
new finishing material for you. Whatever you make— 
from Heating and Ventilating Units to Store Fixtures, 
Radio Equipment— DimeEnso finish on your products will 
give you beautiful 2-color hammered coatings in one opera- 
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With patented DimEeNso guns 2 colors of Dimenso 
finish can be sprayed simultaneously, on clean bare metal. 
You can get a smooth, easy-to-clean hammered quality 
finish with DimEnso...the modern, fast, economical way! 

You can register your exclusive DimENnso finish with 
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Virtually certain of passage are controls over scarce 
commodities, principally steel, and extension of export 
controls to channel scarce items to areas of greatest 


need. 


steel Earmarked 


That the major weight of the proposed allocation of 
scarce materials will fall on steel, the material of such 
yital interest to heating and ventilating industries, 
was repeatedly stressed by Secretary of Commerce 
Harriman in his testimony before the joint Senate- 
House Committee. In asking for allocation authority, 
he emphasized that no comprehensive system such as 
that operating during the war, is contemplated. 

The controls granted, he said, “should be limited in 
character and applicable only to scarce items.” But 
within these limits, he urged, it was necessary to have 
authority “to order set-asides and to issue priorities; 
to issue limitation orders; and to control inventories 
and to allocate scarce materials.” 

The purpose and effect of all these devices, he indi- 
cated, is simply to channel scarce goods to the most 
essential users, denying, or limiting their flow to other, 
less essential destinations. 

“The most important place in which this power can 
be exercised is over steel,” the Secretary said. “The 
increased production of freight cars, so greatly needed 
by our domestic economy, is a case in point. Another 
example is that steel may be made available for in- 
creased production of farm equipment so essential to 
maintain our own food production on high levels, and 
to increase food supplies in other countries.” 


About Exports 


Turning to export controls, Secretary Harriman 
sought to show that they contribute to the battle 
against inflation. Foreign demand for many scarce 
commodities, he pointed out, is so high that it would 
drive prices skyward if there were no limitations on 
the export of these items. Furthermore, he said, ex- 
port controls help out the Marshall plan program in 
that they permit the Government to channel scarce 
goods to the European nations where the need is great- 
est, instead of letting them flow to other countries 
where they are less essential. 

Arguing for limited price control, Secretary Harri- 
man said: 

“There is a tendency for inflated world prices of 
commodities to infiltrate into the domestic economy. 
Foreign purchasers are often willing to pay prices sub- 
stantially above the domestic price for scarce ma- 
terials. Exporters are therefore in a position to sell 
them at excessive prices, and hence to pay excessive 
prices for their supplies, thus bidding the available 
supplies away.” 


Which Way? 


Whether or not H & V readers choose to regard pres- 
ent Washington activities as primarily humanitarian, 
or largely political, it would again appear to be a good 
time to let legislators know how their constituents 
stand. Congressmen and Senators are under a heavy 
double pressure—they want to do the right thing by 
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this country and by Europe, and by their constituents. 
If the current approach to the problem is rightly in- 
terpreted by observers as “defining a new line between 
conservatism and a position a little more to the left of 
left,” legislators will want to know whether their con- 
stituents want them to stand their ground, or yield. 

Along this line, an editorial in NAM news, published 
November 22 by the National Association of Manu- 
facturers, may be of interest. Although the N.A.M. 
is usually classed as reactionary, its members are 
nevertheless the builders and the employers of this 
country. Except to those interested in some economic 
system other than the one on which this country was 
built, the observations of N.A.M. are enlightening. 

“It may sound overly dramatic,” observes the NAM 
News editorially, “to say that right now we of this 
nation are in grave danger of losing our heritage of 
freedom—of exchanging it for a mess of pottage.” 

“This is the third postwar attempt to destroy our 
free enterprise system. The first was the attempt to 
push through the so-called ‘full employment bill’. The 
second was the attempt to push through a peacetime 
extension of OPA, with no strings attached.” 

“The real danger lies in the possibility that many 
who, by no stretch of the imagination share the ide- 
ology of the collectivists, will fall prey to the siren 
song of ‘limited controls’ and ‘emergency action.’ The 
truth is that once the wedge of so-called ‘limited con- 
trols’ is firmly in place, the cry for more controls must 
grow greater and greater as the economy is thrown 
further out of kilter.” 


Housing Cost Hearings 


Leaving for a moment the realm of national and in- 
ternational politics, it is interesting to note that some 
in Washington still have time to worry about such 
down-to-earth things as the high cost of housing. 
Chairman Gwinn of the House Labor Subcommittee 
investigating the building trades reported on Novem- 
ber 27 that his group will soon suggest legislation 
which members expect will cut the cost of private 
home building by as much as one-third. 

“Undoubtedly, a large part of the present high cost 
of home construction is attributable to ‘featherbed- 
ding’ and slowdowns by organized labor,” said Mr. 
Gwinn. “It is these practices that must be stopped if 
the little man, the man with low or medium income, 
ever is to be in a position to build a home for himself 
and his family.” 

More hearings are contemplated before the commit- 
tee makes its recommendations, but evidence already 
obtained by the subcommittee, he said, indicates that 
a private home now costing $15,000 could be built for 
approximately $11,000 if “certain labor practices are 
stopped.” These practices, Mr. Gwinn declared, con- 
sists chiefly of having more men on the job than are 
necessary, and the failure of highly-paid laborers to 
work at top efficiency. 

“In many cases”, he said, “these practices can be 
corrected by State action, since they are intrastate and 
do not overlap Federal jurisdiction. The States can 
cope with them simply by protecting any worker who 
wants to do an honest day’s work whether he belongs 
to a union or not.” 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. | 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Fig. 1. A telecast setting showing the large technical staff necessary, 
cameras, microphone boom, cables and other equipment required. 


An understanding of the problems of the telecast studio is 
essential to the design engineer before undertaking the 
planning of air conditioning, ventilating and heating systems 
for this field. The various factors that contribute to the 
issues facing the designer are enumerated and described. 


HE design picture of television, which is an urgent one, con- 
cerns both engineers and architects. It is complicated by a 
number of unfamiliar factors which we might identify as follows: 

(1) The limited effective range of the electronic camera. 

(2) As a direct result of this limited range we have an extra- 
ordinary congestion of equipment and personnel in a 
restricted area, as illustrated in Fig. 1. 

(3) Concentrated lighting of high intensity, creating heating 
and cooling problems. 

(4) The necessity for three or more stage settings being ready 
for simultaneous use in a single studio, in order to keep a 
show continuously on the air. 

(5) Together with the requirements of (4) we must have 
breadth and height for the scene designed. 

(6) Studio audience should be afflicted, as little as possible, 
with the necessity of viewing a setting sidewise, or from 
the rear. 

(7) Heating and cooling, both essential, have limited areas for 
their applications due to the interferences of scenery and 
equipment. 
Overhead monorail trolleys may be involved to handle the 
heavy cable connecting the electronic cameras to the con- 
trol room. 
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(9) Color television, pre- 
dicted by some sources 
for five years hence, may 
overturn our lighting 
concepts. 

(10) The image-orthicon cam- 
era, recently announced, 
may reduce our lighting 
requirements _substan- 
tially. 

The present limited effective 
range of the iconoscope camera, 
is illustrated in Fig. 1. The lens 
is but a few feet distant from 
the subject, and twelve feet is 
considered the maximum ac- 
ceptable distance for creating a 
satisfactory image. 

The congestion of the area is 
complicated by the trailing 
camera cables, and any design 
that can relieve the floor of 
their presence, should be con- 
sidered carefully. Some studios 
suspend them from overhead 
tracks and trolleys, which, of 
course, complicates the ceiling 
lighting and air conditioning 
ducts. At WRGB, the General 
Electric Station in Schenectady, 
air ducts for supply are set under the ceiling, along the 
longitudinal center line of the studio. Monorails do not 
cross them and the cameras are kept to their respec- 
tive sides of the studio. The return duct leading to 
the basement conditioners, is shown along the upper 
wall, behind the scenery, in Fig. 2.°This duct also has 
a fresh air intake connection, not visible in the pic- 
ture. For acoustic reasons, the walls of this studio 
are covered with soft, cotton mats; the holding pins 
are visible directly under the duct. 

Perhaps the first question to ask, in designing the 
ideal studio is, how large shall it be? At the moment, 
there is no single studio to which we can point and 
say “That is the ideal studio.” In all cases, use has 
been made of what was available. Table 1 gives some 
current dimensions and criticisms heard by the writer. 


Fig. 2. Air conditioning duct is seen above the telecast set. Below the duct and to 

‘ the right of the set can be seen the sound absorbent material fastened to studio wall. 
Photo courtesy of Television Workshop, New York. Other photographs 
courtesy of Station WNBT, National Broadcasting Co., New York. 





The ideal studio dimensions, according to Peter 
Strand, the writer-producer, are those which give a 
studio length 1.5 times the width, with a 25- to 30-ft 
ceiling. Fig. 3 shows a studio of these proportions, 
and also illustrates the need for space adequate to 
serve at least three settings. At the conclusion of one 
show, the station must be ready to go on the air in- 
stantly with another production, obviously staged with 
an entirely different set of scenery. This new show 
must go through the process of being set up while the 
previous show is still on the air. Consequently, while 
we need space for at least three sets, and at times, 
four, all the people in the business are agreed that 
two separate studios are ideal, one being set up while 
the other is on the air. 

Telecasting original shows involves the techniques 

of the theatre, motion-picture 





Table 1 — Size Details of Studios 


set and the radio, with perhaps 
the motion-picture set being its 





Length | Width | Height | 











Station 





closest relative. In fact there 
seems to be some tendency to 
look toward the motion picture 
studios for guidance in design- 





| Criticisms 
| Feet | 

WRGB—Schenectady 70 42 18 Ceiling too low. 

Lights at one end. 

Generally cramped. 
WNBT—New York (Studio H) 50 30 18 Ceiling too low. 

Generally cramped. 
WCBSTV—New York 87 56 34 Ceiling too high. 
KTLA—Los Angeles 76 65 25 Too wide for length. 
WABD—New York 60 50 50 

cat-walks and _ overhead 

acoustic materials. 
WBKB—Chicago 24 16 13 Too small in every way. 


ing the ideal telecasting envi- 
ronment. James McNaughton, 
the Hollywood-experienced scene 
designer, who is now considered 
one of the top men in the tele- 
vision field, considers the ideal 
studio to be the biggest obtain- 


Ceiling too high. Requires able. Theoretically at least, 


scene designers have considered 
latitude. Depth is not essential 
because the designer’s art cre- 
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ates depth on flat surfaces. The illusion of reality 
telecast from this scene, is perfect. 

If we must consider the problems of producers, 
writers, and scene designers, we must also check on 
the requirements of the directors and actors, for these 
people live on the set through the telecast, and their 
work is probably the most criticised by the viewing 
public. Vance Halleck of New York, with 14 years of 
professional experience behind him, in both acting and 
directing, is deeply concerned with the facilities pro- 
vided for the studio audience. All actors, and particu- 
larly comedians, can be fired or extinguished by the 
reactions of the studio audience, and, of course, this 
all affects the quality of the telecast. 

At WRGB in Schenectady, the audience is jammed 
into a few collapsible chairs at the control end of the 
studio and space is hardly available for more than 50 
persons. Between this audience and the show, the 
technicians, the cameras, the mike, the portable and 
fixed lamps all impose their restless and non-trans- 
parent bulk. The flustered fifty stretch and strain and 
contribute little te the success of the performance. 

At WABD in New York, the main studio occupies 
what was once a balconied auditorium of the John 
Wanamaker store. Seats for 400 persons are avail- 
able in the balcony which surrounds the telecast area 
on three sides. Unfortunately, the arrangement is 
such that 1/3 of this audience must look down on the 
back of the set, 1/3 must view the show from the side. 
Obviously, this is not a satisfactory arrangement 
either. 

Fig. 3 indicates that providing for an audience is 
not a simple problem, yet it must be solved satisfac- 
torily, sooner or later, if we are to obtain the utmost 
from a television production. Perhaps a sloping ar- 
rangement of the seats, similar to the conventional 
layout of a motion-picture theatre, will offer a normal 
view to most people. However, loud speakers must be 
provided if this audience is not to miss important in- 
terchanges among the actors, and of course, the bulk 
of equipment and the technicians will continue to in- 
terfere with the view. In any event, conditions seem 
to be helped somewhat if the audience are all slightly 
elevated above the action. In looking down, interfer- 
ences seem less malignant, and, if the angle of view is 
not too steep, the cast looks reasonably undistorted. 

The motivating heart of a telecast studio is the 
control room. In this glass-enclosed space, which must 
be designed to provide absolutely unobstructed panor- 
amas of the show, are the men and women responsible 
for selecting, focusing, modulating and otherwise 
shaping the images that go out to the home and com- 
mercial establishment receivers. Here we find the 
video engineer, sharpening and cleaning up the 
cameras’ products by his manipulations of the con- 
trols and push buttons at his finger tips. Each camera 
projects its image on its own exclusive screen; the 
play director, also in the control room, indicates which 
image is to be switched to the “line” screen for trans- 
mission over the air. The technical director, sitting 
close to the play director, passes directions over the 
ear phones to the men on the cameras, to the micro- 
Phone operator, and to the stage manager, all of whom 
are at the point of action. 
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In addition to the video men, we have the audio 
personnel also in the control room. The audio engi- 
neer controls the volume of voices and music; the 
audio operator is in charge of musical and sound 
effects. The audio part of the control is, of course, 
largely parallel to present radio practices. 

In the control room, we must provide lighting, heat- 
ing, cooling ventilation. Again, the resemblance to a 
radio control room is marked in designing these ser- 
vices, but the load, particularly cooling, is increased 
by the video equipment. Computations must be made 
with data supplied by equipment makers. Standard 
tables are not available at this time. In some cases 
equipment temperatures may run so high that only by 
directing a blast of cooled air on the unit can we 
adequately control the heat created. 

Lighting of television studios brings us problems, 
not only of heat, but those of glare and lamp main- 
tainance. Control rooms, for example, may require the 
overlooking windows to be fitted with yellow filters 
of one kind or another, to protect the eyes of the 
technicians. 

The very light intensity is impressive. The mini- 
mum used with present equipment is 5,000 watts. 
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Fig. 3. Layout of a telecast studio with provision for 
several sets, and for a studio audience. 
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Spot lights, for building emphasis on some particular 
factor or person, may add 12,000 watts. 

Consider the studio lighting at WRGB, Schenectady. 
Fourteen feet above the playing floor, are suspended 
twelve water-cooled, mercury-vapor lamps, each rated 
at 3,000 watts. These lights are adjustable by remote 
control, an elevated control bench being mounted just 
outside the main control room for this purpose. Two 
motors on each light rotate the light horizontally or 
vertically, as desired. The light opening in each unit 
is covered by diffusing glass. 

Naturally all 12 of these lights rarely are in opera- 
tion at the same time. Floor lamps and spots allow 
modeling and emphasis. In this studio, the ceiling 
lights have four allies in the form of water-cooled, 
mercury-vapor lamps mounted on adjustable and 
mobile stands. These floor lamps also are controlled 
from the light control bench. 

Assuming that 50% of the studio floor is playing 
area, the ceiling illumination available amounts to ap- 
proximately one kilowatt for every 41 sq ft. Judy 
Dupuy in her book, “Television Show Business” sug- 
gests an even higher intensity than this,—one kilowatt 
for every 25 to 33 sq ft of play area. 

The amount of heat generated by these lamps is 
indicated both by their equivalent wattage and by the 
fact that approximately 1.5 gpm of water must be 
circulated through each lamp to achieve adequate cool- 
ing. This water is obtained directly from the city 
water mains, passes through the unit, and is dis- 
charged to waste. 

All studios do not use the mercury-vapor lights. 
Incandescent and fluorescent lamps have been, and are 
being used. Incandescent lamps have the strong ad- 
vantage of providing efficient color response, but they 
also create high heat emissions and require frequent 
replacement. However, they are easily mounted on 
racks that ride on the front of camera dollies and in 
this position function as pertinent spots when the 
camera is in action. 

The advantage of this close-up illumination is 
realized when we remember that the intensity of light 
varies inversely as the square of the distance to the 
source. For example, the intensity of light 10 ft dis- 


100 
tant from a 100 candle-power source is 





or 1 foot- 
10? 

candle. This fact is another one of the reasons why 

telecasting cameras must function so close to the 

subject. 

In general, studio designers must assume 500 foot- 
candles as the absolute minimum for set illumination; 
600 or 700 foot-candles, of course, will provide clearer, 
sharper images, but this intensity may become un- 
bearable to the acting cast in a long show, say over 
15 minutes. In testing the effects of concentrated 
illumination on bare flesh, the writer found approxi- 
mately 450 foot-candles to become almost unendurable 
after one minute’s exposure. Movement to develop air 
motion and convection cooling brought immediate 
relief. This is one reason why a teleshow cast is able 
to complete a performance—more or less constant 
movement is required by the play director. 
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Fluorescent lights are substantially cooler, but they 
also develop less luminosity per unit. To obtain the 
desirable level of illumination, the number of units 
required is considered by some studios to be unaccept- 
ably large and bulky. 

A factor in designing studio lighting that should be 
considered, is the influence that different types of 
lights have on color reproduction. All televised images 
are reproduced at present in some shade of gray, the 
actual shade achieved depending both on the color of 
the subject and nature of the lighting. Once the studio 
design is completed, and the lighting selected, the 
problem shifts automatically to the scene designer. It 
is then up toa him to paint his background with colors 
that will televise into sharp and satisfactory images. 

The studio designer, however, should be aware that 
under mercury-vapor lighting for instance, blue pro- 
duces a very light gray image; red a medium gray to 
black, with yellow and green in between. It is advis- 
able for the studio designer to consult with lighting 
experts on the color fidelity of the lighting system be- 
ing considered and before a final decision is made. 
This sort of consultation may guard against criticism 
later, particularly if the predictions concerning color 
telecasting are realized. 

The kind of lighting also may be affected by the 
adoption of the image-orthicon camera. The type of 
camera equipment desired by the owners of a new 
studio should certainly be settled upon at the very 
start. 

Ventilation in a telecasting studio is, of course, part 
of the heating-cooling function. An inspection of the 
photographs illustrating various studio features, 
shows clearly that an overhead system of air supply 
and removal meets the smallest number of circulation 
interferences. Wall grilles, if not irregularly blanketed 
by scenery, are likely to have the throw broken up by 
overhead lights, monorail cable tracks, acoustical cur- 
tains and catwalks, particularly if an over-high ceil- 
ing is present. Low wall and baseboard grilles will 
never be seen, nor give definite indication of their 
presence in the average studio, because the low wall 
areas are natural storage areas for the multitude of 
stage properties and scenery that are run into, and 
out of, the settings with almost kaleidescopic speed. 
Thus by the process of elimination, the architect and 
engineer find themselves looking upward, seeking in 
the shadows of the ceiling suitable space in which to 
locate the ducts. 

There is another factor in the television plant that 
may, or may not involve the architect. It is the factor 
of the transmission tower. The high-frequency waves 
that carry television travel in straight lines and when 
they reach the horizon they shoot right off into space; 
consequently, the transmitting tower should be as high 
as practical in order to create a long tangent and to 
serve as many receivers as possible before leaving 
this earth. Telecasting beyond the horizon is lost 
effort. 

Some of these towers may be built on top of the 
studio, and if so, the structural features of the build- 
ing are affected. 

Studio design discussed so far, applies particularly 
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to commercial practices, which seem likely to become 
the backbone of the business and will provide most of 
{he early work for architects and engineers. However, 
industrial applications are inevitable and in time may 
pecome steady customers for professional design ser- 
vices. These installations will not provide shows for 
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Table 2—Cost of Television Equipment 





_ 


Two cameras and push dollies .................. $ 23,000 
One moving picture film projector .......... 4,000 
One film pick-up camera ..............::ccceceeeeees 3,000 
SY Se isciiicsisshinnuniivcainnekaneinianalendinennesiinn 5,000 
Audio equipment. .................cccccceceeeeeeeceeeeeees 5,000 
Master control board .............cccceeeseeeeeees 35,000 
Video and audio transmitter and 

Control Console ...............sccccceseeesseceeeeeeeeees 36,000 
ID sip iititsseitieitiesasteatpieniacaipaincatnieaneinninei 3,000 
Spare and testing equipment .................... 13,000 
Miscellaneous wiring, etc. ...............cceeeeees 7,000 
Installation costs for all equipment .......... 7,000 

Total $159,000 





the regular air channels; the image and sound repro- 
duction will be confined to the building or buildings 
of the operator. Such a system is termed a “closed 
circuit”, and examples have been in operation for sev- 
eral years, with little or no publicity. 

Everyone is interested in costs. The investment in 
telecasting equipment for the studio we undertake to 
design, may run about as listed in Table 2. 

Some explanation is desirable for the first two items 
in the list. Approximately 40% of the telecasts now 
being made, are taken from motion picture film. Ob- 
viously, equipment for handling the film, and a tele- 
cast camera for taking the images from the film, are 
essential. Usually this activity takes place in a small 
room adjacent to the main control room, and does not 
impose any new or unusual problems. 

Television is entering the big business category, 
and, consequently, the problems of designing for it are 
shaping up for a widening field. How well we meet 
them can have an important influence on our profes- 
sional futures. 





Pipe Coils for Panels are Shop Fabricated 


The Noland Co., Arlington, Va., near Washington, 
D. C., distributors of plumbing and heating equipment 
and pipe fabricators, has established an “assembly 
line” system of turning out coils for radiant heating 
systems. One of the jobs in this company’s shops is 
assembly of pre-fabricated pipe coils for a 400-house 
project known as “Radiant Valley Homes,” near 
Washington. 

Engineering plans for radiant systems are taken to 
the company by heating contractors. When received, 
a Noland draftsman checks them with the idea of fig- 
uring how to apply the job to the shop most econom- 
ically and to determine what size pipe panels would be 
suitable for transportation to the construction site. 





Welding wrought iron pipe into a radiant heating grid at 
The Noland Company shop. Rather than “T” welding the 
dead-end of the grid, the header pipe is bent so that the 
grid pipe will fit into it. Besides being more economical, 
this technique gives the grid better hydraulic properties. 
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All shop-fabricated radiant heating coils are tested under 

100 Ib air pressure before being taken to the job site. 

When the entire system is assembled, it is tested under 
hydrostatic pressure. 


After this step has been completed, the plans are re- 
submitted to the contractor, and frequently the design 
engineer, for approval of any changes made to improve 
fabrication of the coils. 

If the job is approved, working plans are keyed to 
show location of welding that has to be performed in 
the field. Similar identification marks are made on 
the pipe ends to simplify the work at job site. An 
automatic bender—capable of bending pipe up to 6 in. 
in diameter—is employed to shape pipe into the proper 
coil design. 

All prefabricated panels are tested under 100 lbs. 
air pressure before being taken to the job site. The 
complete radiant heating system is given a hydrostatic 
test after being assembled in the field. 
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Condensation in Buildings __. 


RICHARD S. DILL 


National Bureau of Standards, Washington, D. C. 


The factors affecting condensation in buildings, 
especially in residences, are discussed and pre- 
cautionary considerations presented. The effects of 
vapor barriers and higher possible humidities in 
modern house construction are described with 
sample calculations of altered heat loss. 


ATER vapor is liberated in houses or buildings 

by cooking, washing, bathing and other pro- 
cesses employing hot water; sometimes by evaporation 
from basement floors or earth in crawl spaces; by the 
use of unvented fuel burning devices; from potted 
plants; from clothing dried in the house; and, in some 
cases, by humidifiers used for the purpose. 

Water vapor generated within a house spreads in 
all directions by diffusion assisted by air motion. It 
passes through ordinary wall paper and plaster and 
will condense within a wall or other building element 
wherever a surface is below the dew point. If con- 
densation occurs in a wall in winter, it is likely to be 
at or near the outside surface since that portion is 
coldest, and an insulated wall is expected to be colder 
on the outside and warmer on the inside than an un- 
insulated wall. Also, unprotected insulation, although 
effective as a barrier to heat, is not usually a barrier 
to water vapor migrating through the wall. For these 
reasons more precautions against condensation are 
essential when insulation is used. These precautions 
take the form of ventilation, minimizing water vapor 
generation, use of vapor barriers, particularly in new 
houses, wall ventilation, etc. The effect of insulation 
in ceilings or roofs is similar. An attic is colder in 
winter after insulation is installed in its floor, and 
100f boards are colder after insulation is placed under 
them. 

Water vapor can pass through partitions or walls 
in several ways. If two spaces, one at high and the 
other at low humidity, are separated by a porous sub- 
stance or membrane, water vapor will pass through 
the membrane by diffusion. If the spaces are separ- 
ated by a hygroscopic material like wood, diffusion 
will occur but also water vapor will be absorbed on 
the more humid side, pass through the material and 
evaporate on the drier side. The tendency will always 
be, of course, for the water to pass from the more to 
the less humid side. These facts explain the difficulty 
of making enclosures, especially buildings, vapor 
proof. Migration of water vapor would occur even if 
all workmanship were perfect and cracks and other 
accidental openings did not exist. However, in ordi- 
nary buildings, there are usually cracks due to imper- 
fections in lumber or in workmanship and there are 
always air currents due to wind pressure, thermal 
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convection or both. Air motion is often more impor- 
tant than diffusion in conveying water vapor within 
and through the structure of houses and buildings. It 
is this fact that prevents practical solutions of con- 
densation problems based on a theory of diffusion as 
precisely as heating problems are solved by a theory 
of heat transfer and a knowledge of the thermal con- 
ductivity of materials. 


Condensation and Climate 


In warm dry climates, condensation is not a prob- 
lem. Doors and windows are usually open and water 
vapor generated in the house readily escapes. In warm, 
damp climates, or seasons, condensation may occur in 
houses due to weather changes in conjunction with 
the heat capacity or heat lag in the building parts, 
This usually happens when warm, humid weather fol- 
lows several days of cool weather that leaves some 
objects or surfaces cooler than the dew-point. The 
usual results are dampness followed by mildew in rugs 
or hangings and on walls, especially behind furniture 
or pictures. 

Summer condensation may be preventable by ven- 
tilation in conjunction with heat either from sunlight 
or from some heating device such as a water heater. 
This is not always adequate so that driers, employing 
calcium chloride, silica gel or other agents, are often 
used. 

Often a closed, unheated building in a temperate 
climate becomes damp on the inside. Weather changes 
contribute to this result. When the basement floor or 
earth under the house is warmer than the house, con- 
vection currents occur. Also, water evaporates from 
the basement floor and, carried upward by the convec- 
tion currents, condenses on surfaces or in material 
in the upper part of the house. By this means, water 
is transferred from a basement or a crawl space to 
the upper part of a house. When the basement is 
cooler than other parts of the house, the convection 
currents cease; the air in the house stratifies with the 
cool air at the bottom and the warm air above. 

In cold or temperate regions, whenever the house 
is kept closed for warmth, the water vapor liberated 
in it is trapped at the same time. Under this condi- 
tion, the weather makes little or no difference. When- 
ever air is warmed, its capacity for carrying water 
vapor increases. Therefore, air brought in and heated 
will have a drying effect in the house even though rain 
is falling and the air outside is practically saturated. 


Condensation on Windows 


The humidity in houses or buildings is limited in 
cold weather by condensation especially on the win- 
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dows and especially if the windows are single glazed. 

The temperature of single window glass can be 
fairly well estimated. It depends on the air temper- 
ature on the two sides of the glass and on the air 
motion or wind. For no air motion, the glass temper- 
ature will approximate the mean of the indoor and 
outdoor temperatures. Wind will make the glass some- 
what colder. When the humidity in the house is such 
that the dew-point equals the glass temperature, con- 
densation on the window commences. Thus humidity 
in houses is limited by glass temperature and hence 
by outdoor temperature and wind. The colder the 
weather, and the stronger the wind, the lower the in- 
side humidity must be kept if condensation is to be 
avoided. Humidities which will cause window conden- 
sation can be estimated if some assumptions, such as 
wind velocity, are made. The results of some such cal- 
culations are given in Table 1A. 





Table 1— Computed Relative Humidities which 
Result in Window Condensation in Buildings 


Inside temperature assumed: 70F. 
For comparison, column 1B shows the average humidity 


observed in some homes during a survey described in 
BMS Report No. 56. 


























1A 1B 
py re Mean of Observed 
Inside Relative Inside Relative 
Humidity (%) Humidity (%) 
Outside For Window From BMS 56 
Temp. Condensation 
F 
Single | Single | Double Humidifier 
Glazed; | Glazed; | Glazed; 
No Wind Wind 
Wind 15 MPH | 15 MPH Yes No 
40 59 44 73 45 31 
30 49 32 66 30 27 
20 40 24 59 25 22 
10 33 18 51 21° 18* 
0 27 13 46 
—10 21 10 40 
—20 19 6 36 
*Extrapolated 





The inside pane of a double or storm window is 
warmer than a pane of a single window, under the 
same conditions. Consequently, condensation on the 
inner pane of a double window occurs only when the 
humidity is much higher. Therefore, a double window 
is not so good an indicator of excessive humidity. For 
this reason it has been suggested that one or more 
panes be left single, in houses equipped with double 
or storm windows, as indicators of undesirably high 
humidities. 

Sometimes condensation is observed on the inner 
surface of the outer pane of a double window. The 
water vapor which condenses in this location origin- 
ates within the house and enters the space between 
the window panes through leaks, usually around the 
sash. A remedy is to minimize this leakage as far as 
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is conveniently possible and to ventilate the space with 
outdoor air. This ventilation is sometimes accom- 
plished by boring holes through the outside sash at 
top and bottom. Good results have been reported with 
two 34-in. holes per window. If leakage from the in- 
side is prevented, no ventilation is necessary. The dif- 
ficulty is avoided if factory-made double panes are 
used which are hermetically sealed at the edges. In 
some railway passenger cars, renewable capsules con- 
taining absorbent materials are installed in the space 
between the window panes to prevent condensation. 


Condensation in Exposed Walls 


This subject is complicated because the types of 
walls in use are numerous and each presents a special 
problem. In general, vapor barriers on or near the 
inner surface are desirable. If materials with the 
properties of vapor barriers are used at or near the 
outer surfaces, special precaution may be required to 
prevent condensation within the wall. 

A vapor barrier is a sheet, membrane or diaphragm 
capable of arresting or of greatly retarding the mi- 
gration of water vapor. Metal sheet or foil is practi- 
cally a perfect vapor barrier if the joints between 
sheets are tight. Other vapor barrier materials, like 
paper treated with bituminous material, are adequate 
for most practical purposes. Most ordinary building 
materials, including wood, ordinary wall paper, many 
paints, plaster and masonry, are not considered vapor 
barriers because their permeability is too high. 

The impermeability of metal sheet is likely to cause 
condensation when that material is used as external 
sheathing on building walls. It constitutes a vapor 
barrier in the wrong place—on the outside. When the 
weather is cold, the metal sheet also will be cold. Water 
vapor from inside the house can pass through the 
plaster and other permeable wall components and ap- 
proach the metal sheet from the inside. When the 
water vapor concentration is sufficient, condensation 
will occur which can result in corrosion of metal or 
rot in timber. 

When metal exterior sheathing is used, a practically 
perfect vapor barrier is required at or near the inner 
wall surface also. However, this is seldom attained 
even with a metal interior wall surface. In construc- 
tions suggested so far, the cost of making absolutely 
tight joints, as by soldering or otherwise, is prohib- 
itive. Therefore, various means of ventilating the 
stud spaces of metal-clad houses with outdoor air have 
been suggested and some show promise of success. 
Work has not yet progressed far enough to permit 
specifications to be given. However, a usual arrange- 
ment includes a couple of inches of insulation adja- 
cent to the inside surfacing material. An air space 
an inch or so wide is left between the insulation and 
the external sheathing and the air space is ventilated 
with outdoor air by means of openings at the top and 
bottom of each stud space with an area on the order 
of one or two square inches per opening. Various 
architectural means have been suggested for conceal- 
ing the opening and for excluding insects and rodents. 
The effect of the openings on the heat transfer through 
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the wall probably is small, estimated to be less than 
10% based on work covered by NBS BMS Report No. 
106. Experiments now in progress in various labora- 
tories (H & V:4:47:p 69) may throw further light on 
the subject. 

Tar or asphalt coated paper can promote wall con- 
densation in the same way as metal sheathing. Such 
materials should be used, therefore, with proper pre- 
cautions. Stud space ventilation may prove valuable 
with other than metal walls. However, experience with 
it is lacking so that its application rests, at present, on 
the judgment of individual designers. 

A conventional wooden exterior wall, known as a 
frame wall, consists of studs, typically 2-in. by 4-in. 
wooden uprights with lath and plaster on the inside 
and sheathing boards covered with weather board on 
the outside. Building paper is usually installed be- 
tween sheathing and weather board to exclude the 
wind. This should be a fairly vapor-permeable paper 
since otherwise it would be a vapor barrier in the 
wrong place—near the outside of the wall—and would 
invite condensation in houses carrying high humidity 
unless precautions are observed similar to those dis- 
cussed for metal sheathing. 

Conventional wooden walls are traditionally re- 
garded as trouble-free, so far as condensation is con- 
cerned, and work described in BMS 106 indicates that 
they are so for indoor relative humidities up to 30% 
and outdoor temperatures down to —10F. Table 1A 
indicates that condensation can be expected on single 
glazed windows at less severe conditions. Such win- 
dows are often indicators of hazard for such walls be- 
cause condensation will ordinarily appear on the 
windows before it occurs in the wall. 

Brick veneer walls and stone veneer walls are simi- 
lar to frame walls except that a layer of brick or of 
stone is used on the outside of the sheathing instead 
of weather board. Like frame walls, they contain a 
space between the studs in which insulation can be 
installed. The condensation phenomenon is similar for 
all walls containing such spaces. 

Masonry walls with plaster applied directly on the 
surface are not to be recommended except in arid 
regions. In temperate climates, such walls often con- 
dense water during warm weather when the house is 
not heated and when the windows are opened for 
comfort. 

Furred masonry walls are usually trouble-free be- 
cause the masonry is likely to be practically as per- 
meable as the plaster. In winter, water vapor passing 
through the wallpaper and plaster passes readily 
through the masonry also, to escape outside. In sum- 
mer, any condensation occurring on the masonry, due 
to its heat lag, is hidden from view by the plaster and 
is so small in quantity that it is readily dissipated 
without damage to the structure. 


Condensation in Roofs and Attic Spaces 

Roof coverings, with some exceptions like shingles, 
are practically impervious to the passage of water 
vapor or of air. Impervious roof covering may create 
a@ condensation problem since it constitutes a vapor 
barrier on the outside of the building where it be- 
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comes cold in cold weather and can act as a condenser 
when water vapor comes in contact with it from 
below. Water vapor is not prevented from coming in 
contact with the roof surfacing material by the roofing 
boards or by plaster used in ceilings since these are 
pervious, and when excessive humidities are not pre. 
vented by ventilation or otherwise, condensation may 
occur in roofs. The safest roof is one with a space 
under it which can be ventilated with outdoor air, 
Any insulation used should be beneath this air space, 
Ventilation of the attic space by means of two or more 
louvers or their equivalent with an aggregate free 
area of at least 1/576 of the attic floor area, as sug. 
gested by Professor F. Rowley, is required for new 
houses by the Federal Housing Administration. 
Insulation can be installed in the roof itself when 
the attic is to be used for living quarters. If this ig 
done, an air space of from one to several inches be- 
tween the insulation and the roof boards is recom- 
mended by some builders. If provided, such a space 
is worse than useless if it communicates with the 
inside of the building as through a stud space or pipe 
shaft. In all cases such spaces should be ventilated 
with outside air and this ventilation can be provided 
by leaving spaces between the boards constituting the 
under side of the exterior overhang. Exact dimensions 
for such arrangements have not been established. In 
flat-roofed houses without attics, spaces or cracks be- 
tween boards from % to % in. wide, running the 
length of the caves, have been used. Such openings 
must be protected from the weather and wire netting 
is usually applied to exclude insects. Wind is relied 
upon for motive force to cause the ventilation. Roof 
ventilators are sometimes provided to ventilate spaces 
under flat roofs. If excessive water vapor is present, 
condensation under impervious roofs may occur re- 
gardless of the presence or absence of insulation. 


Condensation in Floors 


Condensation in or on ordinary wooden floors is 
seldom a problem in heated houses in winter. Water 
vapor generated in a house is always associated with 
warm air which rises and carries the water vapor with 
it. This chimney action in the house tends to prevent 
concentration of water vapor at or near the floor suffi- 
cient to cause condensation. Also, due to this chimney 
action, air leakage into the house is likely to be down 
low, in the absence of wind, while escape of air occurs 
near the top. Any air brought into the house, whether 
by wind pressure or chimney action, will have a ten- 
dency to dry the house and not to deposit moisture. 

Condensation may occur near the outer or exposed 
edges of concrete floor in winter, whether such floors 
are placed over crawl spaces or on the ground. Con- 
crete is a good heat conductor and floor surfaces near 
the outside walls of the house may be cooled below 
the dew-point by the rapid conduction of heat to the 
outside air. A remedy is to insulate the edge of the 
concrete slab by means of a strip of insulating ma- 
terial to break the heat path. Specific recommendations 
cannot be given because standard practices have not 
been established but the insulations used should be 
moisture and rot resistant and, as an estimate, an inch 
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Fig. 1. Experimental slab installation. Note condensation 
on insulated slab in foreground. 


or more thick. Fig. 1 shows an experimental installa- 
tion of floor slabs with condensation visible on the 
uninsulated slab in the foreground. 

During the warmer seasons and in any but arid 
climates, condensation is common on floors and its 
appearance depends on the floor type. In the spring, 
the earth under a house is likely to remain cold after 
the weather is so warm that the heater is turned off 
and when the house is copiously ventilated by opening 
windows and doors for comfort. Under this condition, 
a concrete slab floor on the ground is likely to exhibit 
condensation, especially under rugs or furniture or in 
closets where there is some ventilation but not suffi- 
cient to promptly warm the floor to some temperature 
above the dew point. A rug insulates the floor and pre- 
vents the air from heating it but the rug is pervious 
to water vapor. Condensation is hence more likely 
under a rug than on the uncovered floor. 

Suggested remedies for these conditions include 
provision of an insulating layer on top of the floor 
with a covering which is impervious to water vapor, 
heat applied to the floor as by means of a floor panel 
heating system, use of dehydrating chemicals to dry 
the house, etc. Standards of practice have not been 
set and the solution of the problem rests at present 
with individual designers or builders. 

Sometimes, masonry walls or piers, being good con- 
ductors of heat, remain cold with the ground in spring 
so that wooden joists or other timbers resting on them 
are cooled sufficiently at the point of contact to gather 
water from the air and undergo local decay. 


Condensation and Crawl Spaces 


Consideration of crawl spaces under basementless 
houses is important chiefly because the earth is a 
source of water vapor which may be carried by air 
currents to any of several parts of a house and cause 
dampness. This is particularly true in the fall when 
the earth under the house is warmer than the air and, 
at times, much warmer than many of the house parts. 
Under this condition, water tends to evaporate from 
the ground and to be absorbed by house timbers or 
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other wood members. The floor above the crawl space 
may become damp enough to rot. Sometimes, warm, 
damp air ascends pipe shafts or spaces in walls and 
condensation occurs on the cooler under side of the 
roof. 

Remedies for these conditions consist in ventilating 
the crawl space and treatirfk the ground to decrease 
evaporation of water from it. The Federal Housing 
Administration requires ventilation by means of open- 
ings of at least one square foot area per 15 linear feet 
of surrounding wall. Ventilation by means of stacks 
or ducts extending from the crawl space through the 
roof has been suggested but not extensively applied. 
Ground treatments in crawl spaces have included con- 
crete, bituminous coverings, gravel and roofing felt 
or tar paper. An effective treatment lessens the need 
for ventilation. Tar paper, with the edges of adjacent 
sheets lapping each other several inches but without 
any sealer or caulking compound, was applied in one 
large apartment project and is considered adequate. 
Obviously, openings extending from a crawl space to 
the underside of the roof, or to another cold surface, 
should be avoided or stopped up, if possible. 

The results of some experiments at the National 
Bureau of Standards showed that metal foil insula- 
tion, installed under a wooden floor over a crawl space, 
is not in danger of becoming wet under winter con- 
ditions even though higher than normal humidities 
are maintained above the floor and in the crawl space 
beneath. The same conclusion is considered to apply 
to other forms of insulation also. 


Condensation and Ventilation 


Various means have been suggested to prevent ex- 
cessive humidity in occupied houses in winter, includ- 
ing the use of sorbent materials such as calcium 
choride, silica gel, etc., but ventilation probably is 
most economical and convenient during that season. 
Condensation can be prevented in any house or build- 
ing by heat and sufficient ventilation. Ventilation is 
effective, as previously pointed out, because warm air 
can carry much more water vapor, pound for pound, 
than cold air. Consequently, warm air, leaving a house, 
conveys more water vapor than is brought in by the 
cold air which replaces it. Air exits in the form of 
exhaust grilles, ducts, chimneys, etc., or even open 
windows should be near the sources of water vapor so 
that the vapor can be expelled without undue loss of 
heat. An open or partially open window in a kitchen 
or laundry is more effective than one in a living room 
or bedroom. 

Two reasons why condensation is more likely to 
present-day houses than in those built some years ago 
are (1) in general, smaller houses are now being 
built, and (2) structurally they are more nearly air 
tight. This is construed to mean that the water vapor 
liberation per cubic foot of space is greater in present 
houses and that the infiltration is considerably less. 
Infiltration can be called accidental ventilation, and 
probably has prevented condensation and its ensuing 
troubles in many older houses. 

At present, the tendency is to reduce infiltration 
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because the public is aware of —_ 
the fuel saving and increased Table 2 — Moisture Characteristics of Ventilation Air 














warmth made possible by sO Air In Air Out — 

doing. However, the indica- 

tions are that many houses, emperature 32F 10F 10F 10F 10F 10F 

especially small new ones, are Relative Humidity Sat 24% 30% 45% 60% Sat 

inadequately ventilated. by Absolute Humidity (Pounds 

natural means and that the of Water per Pound Air) 0.00379 0.00380 0.00475 0.00712 0.00950 0.01589 

time has arrived when venti- Water Vapor Removed from 0.00001 0.00096 0.00333 0.00571 0.01203 
: House (Pounds of Water 

lators of some kind should be per Pound of Air) 

incorporated in house designs. Enthalpy (Btu per Pound of 11.758 20.986 22.026 24.636 27.516 34.090 

By such means harmful con- _ Air) 

densation can be prevented Total Heat Removed from 9.228 10.268 12.878 15.758 22.332 

7 to House (Btu per Pound , 

both on windows and within air) 

the house structure. Hygro- Pounds of Air per Pound of 1000000 1042 303 176 838 

metric controllers have been Water 

proposed, and may soon be Cubic Feet of Air per 13450000 14000 4070 2350 1020 


produced, which will start a Pound of Water 





ventilating fan or, more sim- 
ply, open a damper in a ventilating duct and prevent 
excessive humidity. 


New Houses and Vapor Barriers 


Why recommend vapor barriers for new houses if 
ventilation is essential to prevent condensation, 
whether vapor barriers are used o> not? Why not omit 
vapor barriers and rely solely on ventilation? The 
answer is that vapor barriers permit maintenance of 
higher humidity in a house and this is desirable for 
three reasons: (1) some persons find low humidities 
uncomfortable; (2) glued wooden furniture deterio- 
rates when the humidity is too low; and (3) the 
ventilation required to dispel a given weight of water 
vapor, generated in a house, is less when the humidity 
is high. This is illustrated by Table 2 which shows 
that for air entering a house at 32F, saturated and 
leaving at 70F and 80% R.H., 14,000 cu ft are neces- 
sary to remove one pound of water, in the form of 
vapor, from the house. If a house has a volume of 
10,000 cu ft and an infiltration rate of one air change 
per hour, which is considered typical, the water re- 
moval rate is 


10,000 





== 0.714 lb per hr. 
14,000 
Then if the house is equipped with storm windows 
and vapor barriers and is otherwise arranged for a 
humidity of 45%, the ventilation rate necessary to 
remove the same amount of water in the form of 
vapor is 
4070 x 0.714 = 2900 cu ft per hr. 


The heat loss due to ventilation in the original case 
is approximately 


10,000 





xX (70 — 82) x 0.24 = 6750 Btu per hr. 
18.5 
The heat loss due to the same cause in the second 
case is 
2900 


— X (70 — 82) x 0.24 = 1960 Btu per hr. 
13.5 | 
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The estimated saving is 
6750 — 1960 — 4790 Btu per hr. 
If the total heat loss of the house is 50,000 Btu per 
hr for an outdoor temperature of 32F, the saving 
amounts to 


4790 


50000 


The above figures suggest a water vapor liberation 
rate on the order of 0.7 lb per hr for a typical house. 
In some of the older, larger houses, the water evapo- 
rated by cooking, washing, etc., is not sufficient to 
maintain the humidity high enough to suit the occu- 
pants and humidifiers are installed io increase it. In 
small, well insulated houses of the newer type the 
water vapor liberation is likely to be more than natu- 
ral ventilation can dispel, and precautions in the form 
of ventilation and vapor barriers are to be recom- 
mended. 


== 9.6% of the total heat loss. 





Humidity and Health 


The term “excessive humidity” has been used in 
several places in this paper, meaning humidity great 
enough to cause condensation in a house or building. 
It would be desirable, if it were possible, to specify 
humidity with reference to health, instead of the dur- 
ability of the house but, except in the case of hospital 
patients including premature infants, no universally 
accepted relation between humidity and health has 
been established. Occupants of heated houses in cold 
climates, however, often experience discomfort due to 
dryness in the nasal passages and throat, especially 
upon waking, and for this reason many persons desire 
artificial humidification in their homes. 

Professor C. P. Yaglou of the Harvard School of 
Public Health, writing for the Journal of the Amer- 
ican Medical Association, concludes that extraordinary 
humidification of houses in winter is not worth while 
unless the house is especially constructed for the pur- 
pose. If physiological studies indicate the desirability, 
future houses may be designed for high winter hu- 
midities equipped with multiple glazing and nearly 
impervious vapor barriers on or near the inner sur- 
faces of the exposed walls. 
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Radiant Heat with Copper Tubing — 


Embedding Coils in Radiant 
Heating Panels 


D. L. MILLS and L. J. LA TART 


Research Department, Revere Copper and Brass Incorporated 


This is the third of a series of articles covering 
the radiant heating installation at the metallurgical 
laboratory of Revere Copper and Brass Incorporated 
which will be used as both an actual heating system 
and a source of experimental data. This month the 
authors discuss plastering and suspension methods 
and point out some of the cost items to be considered. 


HE erection of a new building to be used as a 
Metallurgical Laboratory by Revere Copper and 
Brass Incorporated, Rome, New York, and referred to 
in former articles in this series presented an excellent 
opportunity for experimental work with the three 
separate radiant heating systems that are installed. 
As the building is designed for daily occupancy results 
of such experiments should have greater practical value 
than similar experiments which might be conducted in 
a laboratory by the use of small test panels. 
Considerable difference of opinion exists regarding 
the effectiveness of different methods of panel con- 
struction. This effectiveness of a given panel will 
theoretically depend, to a large extent at least, on the 
spacing of the tubes in the coils, the depth of bury 
behind or below the radiant panel surface, and the 
mean water temperature in the coil. While some 
theoretical studies have been directed toward the 
development of data relating to these points, there 
seem to be few published reports of such studies. 
The purpose of this article is to describe methods 
of embedding radiant heating coils of copper tube in 
panels that are to be used to develop data by actual 
test rather than by theoretical calculations. It is hoped 





Fig. 1. View looking down above the hung ceiling 
showing angles, channels, and copper tube. 
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also that the information presented will be helpful to 
contractors in installing panel systems. 

In the building referred to, %-in. Type L soft 
temper copper tube (actually 4% in O.D.) has been 
used for the ceiling coils comprising the independent 
service heating system. Type K tube could, of course, 
have been used in place of Type L. The Type L tube 
was installed because at the time it was required it 
was more readily obtainable than Type K. 

The ceiling in which the radiant heating panels are 
located is hung approximately 24 in., below a flat roof. 
The roof construction was designed to reduce heat 
losses to a minimum. The top or weather side of the 
roof is built up roofing. Below this is 1 in. of Celotex, 
2 in. Gypsum plank, 1 in. air space, and 1 in. Celotex. 
This much of the structure is supported on I-beams 
and purlins. From these, heavy wire supports carry 
2 by 2-in. angle irons spaced 36 in. apart parallel to 
the short dimension or ends of the building. The span 
is approximately 24 ft. Small steel channels 14 in. 
high by 34 in. wide are wired to the underside of these 
angle irons diagonally and spaced on 12-in. centers as 
in Fig. 1. 

The copper tube used for the heating coils is wired 
to the supporting channels. All of these ceiling coils 
are of the sinuous type and the rows of tubes are 
parallel to the longitudinal sides of the building except 
in the case of one room where they are parallel to the 
ends of the building and at right angles to the lon- 
gitudinal sides. It will be apparent that this con- 
struction was necessary only because of the hung 
ceiling. In residential work, the heating coils can be 
attached to supporting members by copper tube straps. 





Fig. 2. Top side of hung ceiling showing penetration 
of plaster. 
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Fig.3. Wall panel with copper 
tube coil on room side of 
metal lath. 


An improved type is now available that snaps over the 
tube so that it stays in place without the necessity 
of holding it for nailing. Hard brass staples are also 
available. 

After the copper tube had been wired in place and 
the system had been complete in every respect pres- 
sure tests were put on the system. The sequence of 
these tests to determine possible leaks in the system is 
very important with respect to other operations in the 
construction of the building. It is obvious that tests 
for leaks should be conducted before any plastering is 
done and, in cases where the copper tube is behind or 
on the top side of the metal lath, before the metal 
lath is applied. This procedure should be followed to 
avoid the additional expense that would necessarily be 
incurred if leaks in the system should develop after 
the piping system had been inclosed by other materials. 

The first test on the system was made with com- 
pressed air at 100 lb pressure. The duration of this 
test was 72 hrs. An ordinary dial type pressure gage 
was installed in the line, with a cut-off valve on the 
inlet side of the gage. Leaks would, of course, be 
indicated on the gage and their exact location could be 
found by soaping the joints. The air test was applied 
first to permit the discovery of leaks before the system 
was filled with water. If leaks occur in a system during 
a water test it is generally necessary to drain the entire 
system in order to repair the leak. The joint should 
then be taken apart and both the tube end and the 
socket of the fitting cleaned before resoldering. 

It has been found that in most cases imperfect joints 
are the result of improper cleaning. Careful cleaning 
of the inside surface of the socket of the fitting and 
the outside surface of the tube entering it is most 
important. It is suggested that where tube and fittings 
larger than 1 in. are used, both be pretinned before 
soldering the joint. It will also be found that time can 
be saved by making as many joints as possible on a 
bench. 

After the air pressure test was completed, the system 
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Fig. 4. Scratch coat of plaster partially 
applied to wall panel. 


Fig. 5. Short trowel strokes are shown 
where scratch coat of plaster must be 
filled in between rows of copper tube. 


was again tested to 60 lb city water pressure for 24 hr. 
When the system was filled, the compressed air line at 
100 lb pressure was again connected to it. This com- 
bined air and water test was conducted over a period 
of 48 hr. 

When the tightness of the system with respect to air 
and water leakage was determined, expanded metal 
lath was applied to the underside of the copper tube 
used for heating coils. The metal lath was securely 
wired to the channels to insure tight contact between 
the metal lath and the copper tube. This is important 
so that the plaster as it penetrates the metal lath will 
make good contact with the copper tube in the coils 
with the minimum amount of plaster being used. 

The plastering contractors engaged for this job had 
never worked on a radiant heating installation before. 
Ordinary gypsum plaster was used and the contractors 
were instructed to keep the plaster sufficiently moist 
so that the first scratch coat would penetrate the metal 
lath and in that way make good contact with the copper 
tube. The plasterers were instructed to apply the 
plaster in a normal manner as though there were no 
tubes above the metal lath. As the plaster penetrated 
the lath it tended to hug the surface of the tube as 
shown in Fig. 2. There was sufficient space between 
the hung ceiling and the roof to enable a camera 
operator to take photographs on the top eide of the 
metal lath and hence show the amount of penetration 
of the plaster (Fig. 2). Judging from many .obser- 
vations, the contact of the plaster and the copper tube 
was satisfactory. 

It may be obvious that in panel construction of this 
kind it is not necessary for the heating coils to be 
completely embedded in the plaster. If, at least, the 
lower half of the copper tube is in contact with the 
plaster, a sufficient portion of the tube will be em- 
bedded to produce good heat transfer. 

By placing the copper tube on the top side of the 
metal lath an unobstructed plastering surface resulted. 
This enabled the plasterer to apply his plaster just as 
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though no radiant heating coils existed. On the com- 
pletion of the work, the plastering contractors stated 
that in their opinion no greuter time was required to 
plaster the ceilings where the copper tube was located 
on the top side of the metal lath than if there had been 
no tube. : 

No insulation has been installed on the top side of 
the metal lath as there is no ventilation or air move- 
ment in the space between the hung ceiling and the 
roof and also because very little heat loss is expected 
jn the reverse direction from the heating pane's due 
ty the low thermal conductivity of the roof construc- 
tion. 

Because of conjecture as to the effect of the different 
types of plaster that might be used for radiant heating 
panels, acoustical plaster was applied to the ceiling of 
one of two rooms that are identical except for the type 
of plaster on the ceilings. Both of these rooms will 
have radiant heating coils installed as described above. 
The acoustical plaster was applied over the scratch 
coat under the supervision of a representative of the 
plaster manufacturers. It is the intention to make 
comparisons of the heat output from the ceiling panels 
in these two rooms, one having a standard smooth coat 
of plaster and the other the more porous acoustical 
plaster. Results of these tests will probably be pub- 
lished at the end of the approaching heating season 
ard we believe should be of considerable interest. 

A room on the north east end of this building is 
L-shaped in plan. In the narrow portion of it a win- 
dow, approximately 6 ft by 6 ft is located. Directly 
opposite this window, a wall panel containing a sinuous 
copper tube coil is located in order to offset the ex- 
cessive heat loss that will undoubtedly occur in this 
portion of the room. This wall coil is in addition to 
the ceiling coil. 

This size and spacing of the copper tube in this 
wall panel is exactly the same 
as that in the ceiling panels. 
The supply connection to this 
wall coil is at the bottom with 
the return connection near the 
ceiling, the bottom of the coil 
being located approximately 
4 ft 6 in. from the floor. In 
contrast to the ceiling coils, 
however, the copper tube in 
this wall panel is installed on 
the room side of the metal 
lath (Fig. 8) and this wall 
panel is in a partition having 
occupied rooms on either side 
in which the air temperature 
will normally be approximate- 
ly the same. This method of 
construction was used for 
purposes of comparison with 
panels where the coils are 
located on the top side of the 
Metal lath. It is also the in- 
tention to determine the rate 
of heat flow through the par- 
tition to the plastered wall on 
the opposite side of the panel. 
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Some significant facts came to light during the plas- 
tering of the surfaces of this room. The plastering on 
the ceiling seemed to be normal in every respect, that 
is, particularly as‘to length of time required, ease of 
application, and amount of material used. The plaster- 
ing of the wall panel was very much slower and 
apparently required more material than the ceiling 
panels. The amount of plaster required when the tube 
coils are on the top or back side of the metal lath is 
the same as if no tube were installed. On the other 
hand, when the tube coils are below or on the room 
side of the metal lath, the scratch coat of .plaster must 
first be applied between the rows of tubes to a thick- 
ness slightly greater than the outside diameter of 
the tube and then the entire surface smoothed and 
scratched (Fig. 4). This will require at least 5% in. of 
plaster if 34-in. copper tube is used, which indicates 
that the scratch coat is considerably heavier than is 
normally required. This additional thickness of the 
scratch coat plus the normal thickness of the brown 
coat and the finish coat will result in a total thickness 


. of plaster of at least 1 in. This means that at least - 


33-1/3 % more plaster is required for the scratch coat 
when the copper tube is on the under side or room side 
of the metal lath. The total thickness of plaster is thus 
greater in this type of panel construction. Because of 
the comparatively close spacing of the tubes (4 in. on 
centers) very short strokes of the plasterer’s trowel 
were necessary as well as much greater care in apply- 
ing the plaster. The short strokes of the trowel re- 
ferred to can be plainly seen in the accompanying illus- 
tration (Fig. 5) and these are in contrast to the long 
sweeps of the trowel that were possible when plaster- 
ing the ceiling panels (Fig 6) or other plastered 
surfaces. 

The relative time required for plastering the. wall 
and ceiling panels was shown very plainly in moving 





Fig. 6. Applying the scratch coat of plaster with copper tube coil on 
top side of metal lath. 
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pictures that were taken in the building during the 
plastering. Where many panels are concerned or 
where the panels are comparatively large in area the 
additional plastering time for coils on the room side of 
the metal lath might be significant in the total cost 
of an installation. This additional cost is directly 
attributable to the method of installing the coils. The 
actual timing of the plastering was not recorded in 
this building because of the fact that there was only 
one wall panel available for comparison with ceiling 
panels and it was rather small in area. It was the 
opinion of the plastering contractor that it would take 
twice as long to apply the scratch coat of plaster when 
the copper tube is below or on the room side of the 
metal lath as it would if the tube were on the reverse 
side of the metal lath. 


Floor Coils 


A description of the floor coils appeared in the first 
paper in this series. A 6-in. coarse gravel fill was 
levelled and tamped as a base. On this was laid 6 in. 
square reinforcing road mesh (Fig. 7) which was 
raised from the ground approximately 1 in. while the 
concrete was being poured. The floor coils were tested 
for leaks by the same method as used for the ceiling 
coils. 

The tube coils were supported on insulated wire 
saddles to produce different depths of bury as described 
in a previous article. The pouring of the concrete over 
the grid type coils was done first. After the concrete 
on that half of the floor had set, pouring was resumed 
over the sinuous coils in alternate sections. A 1-2-4 
concrete mix was used for the floor slabs. 

Low sectional runways (Fig. 8) were used by the 
contractors for pouring. The concrete was dumped out 
of wheelbarrows on the end of the runway and spread 
with shovels. As the floor coils were to be used for 
experimental purposes in this case and their spacing 
and relation to the finished. floor surface was impor- 
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Fig. 7. Gravel fill and reinforcing mesh before 
installation of coils. 





Fig. 8 Sections of runways are removed as 
pouring progresses. 


tant, the contractors were careful not to disturb the © 
tube location when pouring and spreading the concrete. | 
Such precautions would, of course, be unnecessary — 
where slight variations in tube locations are relatively | 


unimportant. Observation of the pouring operation 


from a low runway will show that there is no pos- © 


sibility of damage to copper tube while pouring con- 
crete over the tube in a floor slab. It was the opinion 
of the concrete contractor that there should be no 


greater expense in pouring a concrete floor slab in © 


which radiant heating coils are embedded than for a 
slab without coils. 


Both the plastered ceiling panels and the concrete — 
floor slabs were allowed to cure for a period of four | 


weeks before hot water was introduced into the coils. 


For the first week, the water temperature at the boiler © 

was not allowed to exceed 90F and after that time the | 

; water temperature may be increased depending on 
requirements. 


To Be Determined 


Subsequent articles covering instrumentation and 
test results will be published as the work progresses. 

In the case of this installation it is too early to arrive 
at any conclusions as to the relative effectiveness of 
the two types of panel construction described. The 
authors are led to the opinion, however, that the em- 
bedment of heating coils directly in the plaster may 
result in streaking on the panel surface and the panel 
surface temperatures will not be as uniform as though 
the heating coils were located above or behind the 
metal lath. This theory is substantiated by reports 
of ‘experimental studies. 

The next article in this series will relate to the 
instrumentation to be used in conducting the experi- 
ments with the floor systems in this building. The 
publication of the article, however, will be delayed 
until the instrumentation is complete. 
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Solar Energy for House Heating 


An Application of Solar Data to Heating 
Through Windows Facing South 


IRVING F. HAND 


U. S. Weather Bureau, Blue Hill Observatory, Milton, Mass. 


The objective of this article is to permit practical 
use of solar energy data obtained by many U. S. 
Weather Bureau stations. The author believes that 
the data of solar energy received on vertical sur- 
faces and of energy received diffusely from the sky 
constitute the first continuous series of these 
particular types of measurements. 


HE use of solar energy for house heating, domes- 
tic hot water heating, cooking and a number of 
other purposes has proven possible. 

To those interested, there are available solar energy 
data calculated and measured by the U. S. Weather 
Bureau stations at scattered points in the United 
States. But before discussing the use of such data, it 
may be well to consider some basic definitions. In many 
instances the terms used by meteorologists differ 
radically from those used by engineers. While in gen- 
eral, terms familiar to the engineer have been used, 
this has been impracticable in some cases. The fol- 
lowing definitions should clarify these differences: 

Air Mass. The relative length of the path at sea- 
level of solar rays through the atmosphere as com- 
pared with the extent of the path when the sun is in 
the zenith; or approximately the secant of the sun’s 
zenith distance. (Not to be confused with the totally 
cifferent meaning of this term when used in synoptic 
meteorology). 

British Thermal Unit. 
Heat required to raise one 
pound of water at its tem- 
perature of maximum dens- 
ity, one degree Fahrenheit. 
This equals 252 gram- 
calories. 

Diffuse Sky Radiation 
(Energy). The scattered 
solar radiation (energy) 
received by the earth from 
the atmosphere as distin- 
guished from the radiation 
incident in direct sunlight. 

Equinox. The moment 
(occurring twice each year) 
when the sun, in its ap- 
parent annual motion 
among the fixed stars, 
crosses the celestial equa- 
tor, so called because then 
the night is equal to the 
day, each being 12 hours 
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long over the whole earth. The autumnal equinox oc- 
curs on or about September 22, when the sun is trav- 
eling southward, the vernal equinox on or about March 
21, when the sun is moving northward. 

Gram-calorie. The amount of heat required to raise 
the temperature of one gram of water at 15C, one de- 
gree centigrade. This is not to be confused with the 
large Calorie which has a value one thousand times 
as great. 

Hour Angle. The angle between the meridian of a . 
star (in this case, the sun) and the meridian of the 
zenith, usually expressed in hours and fractions of an 
hour. For example, the hour angle at 7:35 a.m., solar 
time, is 4:25, (12:00-7:35 — 4:25). 

Mean Solar Distance. Mean distance of the earth 
from the sun, an arithmetical mean between its great- 
est and least distances. 

Normal Incidence Radiation. As used in this paper, 
solar energy received at normal incidence denotes the 
impingement of solar energy on a flat surface at right 
angles to the sun’s rays. 

Percentage of Possible Sunshine. Percentage of the 
time that the sun casts a well-defined shadow when 
the sun is above the true horizon. 

Solar Altitude. Angular elevation of the sun above 
the true horizon. 

Solar Azimuth. The arc of the horizon intercepted 
between a given point and an adopted zero point. 
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Fig. 1. Solar energy received on various surfaces at Blue Hill, Mass., 


latitude 42° 13’ N. 
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” Table 1 — Solar Altitudes for Latitude 30° N. 






































Decli- Hour Angle 
Time nation 
of 0 1 2 3 4 5 6 7 
year 
Degrees and Minutes 

December —23 20 3640 3445 2923 2122 1131 026 

January —2100 3900 3700 3124 2307 1300 143 

February —1300 4700 4438 3812 2858 1802 605 

March — 200 5800 5456 4704 3629 2432 1155 —100 
April +1000 7000 6536 5538 4337 3053 1755 459 

May +1900 7900 7230 6041 4753 3454 2200 922 
June +23 20 8320 7503 6228 4929 3633 2349 1125 —026 
July +21 30 8130 7404 61 46° 4851 3553 2304 1034 
August +1400 7400 6851 5804 4539 3246 1947 657 
September + 300 6300 5929 5049 3937 2718 1429 130 
October — 900 5100 4825 4130 3147 2027 814 

November -—1830 4130 3924 3333 2458 1436 305 

Equinoxes 000 6000 5646 4835 3746 2540 1257 000 
Summer +23 27 8327 7506 6230 4932 3636 2352 1128 —023 

solstice 

Winter —23 27 3633 3438 2917 2116 1126 023 
* solstice 








Table 2 — Solar Altitudes for Latitude 36° N. 





Table 3 — Solar Altitudes for Latitude 42° N. 









































Decli- Hour Angle 
Time nation 
of 0 1 2 3 4 5 6 7 
year 
Degrees and Minutes 
December -—2320 2440 2313 1901 1234 422 
January —2100 2700 2529 2110 1431 609 
February —-—1300 3500 3318 2828 2112 1213 207 
March — 200 4600 4357 3818 3007 2022 943 
April +1000 5800 55 24 4835 3919 2849 1748 640 
May +1900 6700 6343 5544 4537 3442 2334 1235 204 
June +23 20 7120 6733 5852 4823 3719 2612 1522 504 
July +21 30 6930 6556 5734 4714 3614 2506 1412 348 
August +1400 6200 5908 5151 4212 3130 2024 919 
September + 300 5100 4845 4240 3402 2358 1308 200 
October — 900 3900 3711 3204 2429 1512 454 
November -—1830 2930 2756 2327 1637 803 
Equinoxes 000 4800 4552 4004 3142 2149 1105 000 
Summer +23 27 7127 6739 5857 4827 3723 2617 1526 509 
solstice 
Winter —23 27 2433 2306 1855 1228 417-509 
solstice 








Table 4 — Solar Altitudes for Latitude 48° N. 












































Decli- Hour Angle 
Time nation 
of 0 1 2 3 4 5 6 7 
year 
Degrees and Minutes 
December -—23 20 3040 2900° 2414 1700 758 
January —2100 3300 3116 2619 1852 937-052 
February —1300 4100 3900 3324 2510 1511 407 
March — 200 5200 4930 4249 3327 2234 1053 —110 
April +1000 6400 6039 52 23 4143 3002 1757 552 
May +1900 7300 68 28 5838 4704 3501 2255 1102 —023 
June +23 20 7720 7152 6111 4918 3710 2509 1328 219 
July +21 30 7530 7028 6009 4823 3617 2413 1226 111 
August +1400 6800 6413 5517 4412 3219 2012 810 
September + 300 5700 5412 4655 3701 2546 1353 146 
October -—- 900 4500 4250 3652 2814 1755 636 
November -—1830 3530 3341 2833 2051 1122 042 
Equinoxes 000 5400 5124 4429 3454 2352 1205 000 
Summer +23 27 7727 7157 6115 4921 3714 2513 1332 224 
solstice 
Winter —23 27 .30 33 2853 2408 1655 753—2 24 
solstice 





North is the zero point used throughout this paper 
with azimuths noted east or west; south is 180° in 
azimuth. 

Solar Constant. The rate at which solar radiant 
energy is received outside the atmosphere on a surface 
normal to the incident radiation, at the earth’s mean 
distance from the sun. The value of 1.94 gram-calories 
per square centimeter per minute as determined by 
the Astrophysical Observatory of the Smithsonian In- 
stitution is used throughout this paper. 

Solar Declination. The angular distance of the sun 
north or south of the celestial equator. The solar de- 
clination in the northern hemisphere at the time of 
the equinoxes is 0°; at the summer and winter sol- 
Stices, + 23°27’ and — 23°27’, respectively. 
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Decli- Hour Angle 
Time nation 
of 0 1 2 3 4 5 6 7 
year 
Degrees and Minutes 
December -—2320 1840 1724 1345 803 044 
January —2100 2100 1942 1557 1006 238 
February -—1300 2900 2733 2325 1705 908 005 
March — 200 4000 3819 3335 2633 1758 828 —129 
April +1000 5200 4957 4424 3631 2718 1726 725 
May +1900 6100 5833 5210 4334 3356 2356 1400 429 
June +23 20 6520 6236 5544 4647 3659 2658 1707 747 
July +2130 6330 6054 5415 4527 3542 2541 1548 623 
August +1400 5600 5348 4754 3942 3018 2021 1021 040 
September + 300 4500 4311 3808 3045 2154 1214 214 
October - 900 3300 31 28 2708 2033 1222 308 
November -1830 2330 2209 1817 1218 440 
Equinoxes 000 4200 4016 3525 2814 1933 958 000 
Summer +23 27 6527 6242 5550 4652 3704 2702 1712 752 
solstice 
Winter —23 27 1833 1717 1339 757 038 
solstice 





Solar Radiant Energy. Commonly termed solar ra- 
diation. It is the energy received directly from the 
sun; its spectral distribution is characterized by a 
maximum intensity in the blue-green portion of the 
spectrum at about 0.54 and hence often is called short- 
wave radiation to distinguish it from the predomin- 
antly longer wave terrestrial radiation. As received 
at the earth, the spectral distribution is characterized 
by numerous intense telluric absorption lines and 
bands. The most important are produced by Os, Os, 
CO. and H.O. 

Solstices. Points on the apparent path of the sun, 
midway between the equinoxes, where the sun attains 
its greatest north and south declinations. The summer 
solstice or the sun’s most northern point on its travel 
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Table 5 — Solar Azimuths for Latitude 30° N. 


North = 0°; azimuth east in a.m., west in p.m. 



































ry sisi | aoe 
Hour Angle Time 
Declin- Sunrise 
Time ation, or 
of Degree 0 | 1 2 3 4 5 6 7 Sunset Sunrise Sunset 
Year and a.m. p.m. 
seset: == 4 
Degrees 
December —2320 180 163.2 148.2 135.9 125.8 117.5 117.2 6:58 5:02 
January -—2100 180 162.4 146.8 134.1 123.9 115.6 114.4 6:51 5:09 
February -1300 180 159.3. 141.7 1280 117.5 1088 105.0 6:31 5:29 
March — 200 180 153.2 132.8 1185 107.9 99.4 R 92.3 6:05 5:55 
April +1000 180 141.9 119.3 105.9 96.4 88.6 81.3 78.4 5:37 6:23 
May +1900 180 125.5 105.1 94.5 86.8 80.1 73.4 67.9 5:14 6:46 
June +2320 180 112.9 96.8 88.4 81.9 75.8 69.5 62.8 5:02 6:58 
July +2130 180 118.7 100.5 91.0 84.0 77.7 71.2 65.0 5:08 6:52 
August +1400 180 135.9 113.5 101.0 92.3 84.9 77.8 73.8 5:27 6:33 
September +300 180 149.4 127.8 1136 103.3 95.0 87.4 86.5 5:53 6:07 
October -— 900 180 157.3 138.8 124.8 114.1 105.4 100.4 6:21 5:39 
November -1830 180 161.5 145.3 132.3 121.9 113.5 111.5 6:44 5:16 
Equinoxes 000 180 151.8 130.9 116.6 106.1 97.6 90.0 90.0 6:00 6:00 
Summer solstice +23 27 | 180 112.5 96.6 88.3 81.8 75.8 69.4 62.7 5:02 6:58 
Winter solstice —2327 180 163.2 148.3 135.9 125.9 117.6 117.3 6:58 5:02 
Table 6 — Solar Azimuths for Latitude 36° N. 
December —2320 180 164.2 149.8 137.2 126.6 119.3 7:13 4:47 
January —2100 180 163.6 148.6 135.8 124.9 116.3 7:05 4:55 
February -1300 180 161.1 144.3 130.4 119.0 109.3 106.2 6:39 5:21 
March — 200 180 156.5 137.1 122.1 110.4 100.6 92.5 6:06 5:54 
April +1000 180 148.7 126.2 111.1 99.9 90.6 82.0 77.6 5:31 6:29 
May +1900 180 138.2 114.8 101.0 91.0 82.5 74.6 66.3 5:02 6:58 
June +2320 180 130.2 107.8 95.4 86.4 78.5 70.8 62.6 60.7 4:47 7:13 
July +2130 180 133.9 110.9 97.8 88.3 80.3 72.4 64.0 63.0 4:54 7:06 
August +1400 180 144.7 121.6 106.8 96.1 87.1 78.6 726 5:18 6:42 
September +300 180 153.8 133.0 117.8 106.2 96.5 87.6 86.3 5:51 6:09 
October — 900 180 159.6 141.9 127.6 116.0 106.2 101.2 6:26 5:34 
November —1830 180 162.9 147.4 134.2 123.1 113.6 113.1 6:56 5:04 
Equinoxes 000 180 155.5 135.5 120.5 108.8 99.0 90.0 90.0 6:00 6:00 
Summer solstice +2327 180 129.9 107.6 95.3 86.2 78.4 70.7 62.5 60.5 4:46 7:14 
Winter solstice —2327 180 164.2 149.8 137.3 126.7 119.5 7:14 4:46 
Table 7 — Solar Azimuths for Latitude 42° N. 

December —2320 180 165.0 150.9 138.3 127.1 122.2 7:32 4:28 
January -—2100 180 164.5 150.0 137.0 125.6 118.8 7:21 4:39 
February -—-1300 180 162.4 146.3 132.4 120.3 109.6 107.6 6:48 5:12 
March ae oe —- 200 180 158.9 140.4 125.2 112.6 101.6 92.7 6:07 5:53 
April ~ +1000 180 153.3 131.9 115.8 103.2 92.5 82.5 76.5 5:23 6:37 
May +1900 180 146.5 122.9 107.1 95.2 85.1 75.6 66.0 64.0 4:48 7:12 
June +2320 180 141.6 117.4 102.2 90.9 81.3 72.2 62.9 57.8 4:28 7:32 
July +2130 180 143.8 119.8 104.3 92.8 82.9 73.7 64.2 60.4 4:37 7:23 
August +1400 180 150.7 128.3 112.2 99.8 89.3 79.5 71.0 5:08 6:52 
September +300 180 156.9 137.2 1216 108.8 97.9 87.8 86.0 5:49 6:11 
October —- 900 180 161.3 144.4 129.9 117.6 106.8 102.2 6:33 5:27 
November -—1830 180 163.9 148.9 135.6 124.0 115.2 7:10 4:50 
Equinoxes 000 = =180 158.2 139.2 123.8 111.1 100.2 90.0 90.0 6:00 6:00 
Summer solstice +2327 180 141.4 117.2 102.1 90.8 81.2 72.1 62.8 57.6 4:28 7:32 
Winter solstice —2327 180 165.0 151.0 138.4 127.2 122.4 7:32 4:28 
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Table 8 — Solar Azimuths for Latitude 48° N. ' 
North = 0°; azimuth east in a.m., west in p.m. 
Hour Angle Time 
Declin- Sunrise 
Time ation, i or 
t of Degree| 0 1 2 3 4 5 6 7 Sunset | Sunrise | Sunset 
Year and a.m. p.m 
Minutes| — 
Degrees 

— T December 2320 180 165.6 1518 139.0 1273 126.3 7: 4:05 
January —2100 180 165.1 151.0 137.9 126.0 122.4 7 a1 4:19 
February —1300 180 163.5 1479 133.9 1213 109.8 109.6 6:59 5:01 
March — 200 180 160.8 143.1 127.8 1145 1026 93.0 6:09 5:51 
April +1000 180 156.7 136.4 120.0 106.3 94.4 83.3 75.0 5:15 6:45 
May +1900 180 152.0 129.6 112.7 99.3 87.7 77.0 66.4 60.9 4:30 7:30 
June +2320 180 148.9 125.4 108.5 95.5 84.3 73.9 63.5 53.7 4:05 7:55 
July +2130 180 150.3 127.2 110.3 97.1 85.8 75.2 64.7 56.8 4:16 7:44 
August +1400 180 1544.8 1336 1169 103.3 91.5 80.5 69.6 68.8 4:56 7:04 
September +300 180 159.2 1406 124.7 111.2 99.2 88.0 85.5 5:47 6:13 
October — 900 180 162.6 1463 1318 118.9 107.2 103.5 6:41 5:19 
November —1830 180 164.6 150.0 136.7 124.5 118.3 7:28 4:32 
Equinoxes 000 = 180 160.2 142.2 : 126.6 113.2 101.3 90.0 90.0 6:00 6:00 
Summer solstice +2327 180 148.8 125.3 108.4 95.4 84.2 73.8 63.4 53.5 4:04 7:56 
Winter solstice —23 27 180 165.6 151.9 139.1 127.4 126.5 7:56 4:04 











path occurs about June 21. The winter solstice, or the 
sun’s most southern point on this circle, occurs about 
December 22. 

Telluric absorption. The absorption of solar radia- 
tion which is caused by the constituents of the earthly 
atmosphere. 

During the last 35 years the U. S. Weather Bureau 
has gradually increased the number of stations for 
measuring total solar and sky energy received on a 
horizontal surface. At the present time the network 
consists of 10 Weather Bureau solar radiation stations 
and 16 cooperative stations. All solar data obtained 
therefrom are published regularly in the Monthly 
Weather Review. Through their use together with the 
formulas here presented, estimates may be made of 
the amount of solar energy received on vertical, slant- 
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Fig. 2. Ratio of measured total solar and sky energy 
received for all days on a vertical surface facing south 
to calculated solar energy on a vertical surface facing 
south for cloudless days according to per cent of possible 
sunshine for period June 1, 1945 to May 31, 1946. 
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ing or horizontal surfaces anywhere in the continental 
United States. 


Calculations 
The amount of solar energy received on a vertical 
surface facing south is represented by the formula 
I, =I, (cos acos D) + Ix (1) 
Owing to insufficient data on values of J,,, we used 
the formula 
I,. == I, (cos a cos D) (2) 
omitting J,,. In this case J,, is the direct solar energy 
received on a vertical surface facing south. 





Symbols used in this paper are as follows: 





How determined: 
M = measured 
C = calculated 


Symbol Definition of Symbol 





In Total solar and sky energy re- 
ceived on a horizontal surface. 

I. Total solar and sky energy re- 
ceived on a vertical surface 
facing south. 

Isc Solar energy received on a 
vertical surface facing south. 

Ieeg SOlar energy received on a 45° 
surface facing south. 

I. Total solar and sky energy re- 
ceived on a vertical surface 
facing east. M 

I. Solar energy received on a 
surface at normal incidence 
to the sun. M 

Ta Diffuse (sky) energy received 
on a horizontal surface. 

Tea Diffuse (sky) energy received 

on a vertical surface facing 

south. 

Solar altitude. 

Number of degrees of the sun 

from south. 


MorC 


x 


Op 
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Fig. 3. Ratio of total solar and sky energy on a south 
vertical surface to total solar and sky energy on a horizon- 
tal surface, according to per cent of possible sunshine. 


Values of /,. obtained from (2) for each period 
from sunrise to noon for declinations of 0°, —5°, 
—10°, —15°, —20° and 23°27’ were plotted. Areas 
beneath the plots were integrated and multiplied by 2 
to obtain daily values. These daily values then were 
plotted against the dates corresponding to the minus 
solar declinations and from this plot daily and monthly 
totals were obtained. 

Values of J,, or normal incidence radiation made at 
integral air masses, obtained at a number of stations 
in the United States, are published regularly in the 
Monthly Weather Review. Solar declinations for every 
day of the year appear in all issues of the American 
Ephemeris and Nautical Almanac, obtainable from the 
Government Printing Office in Washington. The cal- 
culations of J,. may be simplified through the use of 
the tables. 

Tables 1 to 4 give solar altitudes from the mid-day 
of each month, the times of the equinoxes and solstices 
for all hour angles at latitudes 30°, 36°, 42° and 48°, 
respectively. Tables 5 to 8 give the solar azimuths in 
a similar manner and for the same latitudes but with 
the addition of the sunrise and sunset values. Table 9 
gives the values of cos a cos D for all hour angles and 
for solar declinations of 0°, —5°, —10°, —15°, —20° 
and —23°27’. 

Fig. 1 gives the calculated values for Blue Hill of 
the amount of direct solar energy expressed in Btu 
per square foot per day received on a vertical surface 
facing south, an inclined surface at 45° facing south, 
and a horizontal surface. The formula used for cal- 
culating the energy on the inclined surface is 


I.45 == 1, cos (a — 45°) cos D ............. (3) 


while the formula for calculating the energy on a 
horizontal surface is 


ee eee (4) 


The calculated values in Table 10 of total energy 
received directly from the sun on a vertical surface 


u2i_t 21 31_ © 20 30 © 20 39 19 29 8 18 26 10 20 30 9 19 2 facing south J,., are based on cloudless days only, but 


the means are grouped according to the different per- 
centages of sunshine occuring from June 1, 1945 to 
May 31, 1946, inclusive. The measured total solar and 
sky energy received on a vertical surface facing south, 
I,, the measured total solar and sky energy received 
on a horizontal surface, J,, and the measured total 
solar and sky energy received on a vertical surface 
facing east, J,, are tabulated in columns 2, 3, and 4. 
The ratios of the measured solar and sky energy to 
the calculated solar energy on a surface facing south 
are plotted in Fig. 2. 

Preparation of similar charts for other sections of 
the country, where data of energy received on a nor- 
mal surface are available, permits an extension of 
these calculations to the point where estimates can be 
made of the amount of radiation to be expected on 
vertical surfaces throughout continental United 
States. The simplicity and fair degree of accuracy of 
this method provide a rapid manner of calculating the 
potential solar energy to be expected on vertical sur- 
faces at points where data of total solar and sky en- 
ergy are available. Data of this kind have been pub- 
lished in various issues of the Monthly Weather Re- 
view for about forty stations. 

We used Blue Hill data to obtain the relationship 
between energy received on a horizontal surface and 
that received on a vertical surface facing south. Table 
11 lists these ratios while Fig. 3 contains two plots, 
one for days with from 50 to 100% of possible sun- 
shine, and the other for all days with less than 50% 
possible sunshine. For latitudes close to 42°N., these 
graphs may be used to convert values of solar energy 
received on a horizontal surface to values of solar en- 
ergy on a vertical surface facing south. 

For example, if the average percentage of! sunshine 
at Twin Falls, Idaho, during January was between 50 
and 100%, and the total solar energy received on a 
horizontal surface at that station during the same 
month was 40,000 Btu per sq ft, we estimate that the 
solar energy received on a vertical surface facing 
south during the same period was 40,000 x 2.08, (from 
Table 11) or 83,200 Btu. Obviously, with such a wide 
range of cloudiness, the results will not be too accu- 
rate; nevertheless, test calculations have shown that 
they probably are correct within plus or minus 20%. 
Again, the advantage of this method is the availabil- 
ity of a large mass of total solar and sky radiation 
data throughout the United States. 

During the 6-month period, October, 1945 through 
March, 1946, the sun shone less than one-half the time 
at Blue Hill during daylight hours. Nevertheless, the 
solar energy received on every 100 sq ft of vertical 
surface facing south was equivalent to the Btu in 
1,766 pounds of the best anthracite coal burned at 
100% efficiency. 

Based on percentage of possible sunshine in southern 
California, Arizona and New Mexico, we estimate that 
at least 50% more solar energy was received there 
during the same period owing to their higher per- 
centage of possible sunshine. In New England and 
elsewhere, where totally cloudy days occur frequently, 
the total solar energy is diminished markedly. For 
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Table 9 — Basic Data for Latitude 30° to 50° N., Inclusive 


Values of cos a cos D for various solar declinations and vertical surfaces facing south. 





Solar Declinations and Dates 






































0°, Mar. 21 | —5°,Mar.11 | —10°, Feb. 23 — 15°, Feb. 19 — 20°, Jan. 21 — 23°27’ 
and Sept.22. | andSept.13 | and Oct. 19 and Nov. 3 and Nov. 22 Dec. 21 
| _— 
| , 
Hour cos @ Hour cos a Hour | cosa Hour cos a Hour cos @ Hour cos @ 
Angle cos D | Angle cos D Angle | cos D | Angle cos D | Angle cos D | Angle | €0s D 
| | 
6:00 .000 5:48 .101 5:37 —-.200 5:24 .299 5:11 = .395 5:02 .460 
5 .129 5 .205 5 .278 5 .349 5 417 5 .463 
4 .250 4 325 4 397 4 .466 4 531 4 573 
3 354 3 428 3 .499 3 566 3 .628 3 .669 
2 433 2 .507 2 577 2 .642 2 .703 2 742 
1 483 1 .557 1 .626 1 .691 1 .750 1 .789 
0 .500 0 574 0 .643 0 707 0 .766 0 .803 
6:00 .000 5:48 ~=-.102 5:36 .203 5:23 ~.302 5:09 =.399 
5 133 5 .209 5 .280 5 .300 5 418 5:00 .464 
4 .258 4 331 4 .403 4 470 4 535 4 576 
3 365 3 438 3 .509 3 574 3 .635 3 .675 
2 446 2 519 2 588 2 .652 2 712 2 .740 
1 .496 1 .570 1 .639 1 .702 1 .760 1 .798 
0 515 0 588 0 .656 0 .719 0 777 0 813 
6:00 .000 5:47 ~—-.103 5:35 .205 5:21 305 5:07 —-.403 
5 .137 5 212 5 .282 5 352 5 418 4:56  .469 
4 .266 4 338 4 .408 4 75 4 538 4 .580 
3 .375 3 447 3 517 3 581 3 .641 3 .681 
2 .459 2 531 2 598 2 .662 2 721 > .758 
1 511 1 584 1 .652 1 714 1 .770 1 .808 
0 530 0 .602 0 .669 0 .730 0 .787 0 822 
6:00 .000 5:47 104 5:34 .207 5:20 _—-.309 5:05  =.408 
5 .140 5 215 5 .284 5 393 5 418 4:54 .474 
4 .272 4 344 4 414 4 480 4 5A2 4 583 
3 386 3 456 3 526 3 589 3 .648 3 .687 
2 472 2 543 2 .609 2 .672 2 729 2 .766 
1 .526 1 598 1 .665 1 725 1 .780 1 817 
0 545 0 .616 0 .682 0 742 0 .798 0 832 
6:00 .000 5:46 .105 5:33 .210 5:18 .312 5:03 ~=.413 
5 144 5 217 5 .286 5 .304 5 419 4:52 .479 
4 .278 4 351 4 420 4 .484 4 546 4 587 
3 396 3 465 3 533 3 597 3 .654 3 693 
2 484 2 .555 2 .620 2 .682 2 .738 2 774 
1 540 1 .610 1 .679 1 .736 1 .790 l 826 
0 .559 0 .630 0 .695 0 754 0 809 0 842 
6:00 .000 5:46 .106 5:32 = -.212 5:17 ~—-.316 5:01 .418 
5 .148 5 .219 5 .288 5 355 5 420 4:50 .485 
4 .286 4 357 4 425 4 489 4 550 4 590 
3 .406 3 485 3 542 3 .604 3 .661 3 .699 
2 497 2 566 2 631 2 .692 2 747 2 .782 
1 554 1 .623 1 .688 1 747 1 801 1 835 
0 574 0 .643 0 707 0 .766 0 819 0 852 
6:00 .000 5:45 .108 5:31 = .215 5:15 ~—.320 
5 151 5 221 5 .290 5 — 4:59 423 4:46 .493 
4 .293 4 363 4 439 4 493 4 553 4 592 
3 .416 3 484 3 550 3 .610 3 .667 3 .705 
2 509 2 577 2 641 2 701 2 .755 2 .789 
1 567 1 .636 1 .698 1 757 1 810 1 843 
0 588 0 .656 0 719 0 .776 0 829 0 861 
6:00 .000 5:45 .109 5:29 .218 5:13 = -.324 
5 .154 5 224 5 .292 5 4:56 .428 4:43 .499 
4 .300 4 369 4 .435 4 497 4 555 4 594 
3 .426 3 .493 3 557 3 .617 3 .673 3 .710 
2 522 2 588 2 .651 2 .709 2 .762 2 .795 
1 581 1 .648 1 .710 1 .768 1 .819 1 851 
0 .602 0 .668 0 731 0 785 0 838 0 .869 
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Solar Declinations and Dates 














Lat. | 
Deg 0°, Mar. 21 —5°,Mar.11 | —10°, Feb.23 | —15°, Feb. 19 —20°, Jan. 21 
and Sept. 22 and Sept.13 | and Oct. 19 | and Nov. 3 and Nov. 22 
peeay vey, ae ee Pry, } pa 
Hour cosa | Hour | cosa | Hour | cosa Hour COs a Hour cosa 
Angle cos D | Angle cosD | Angle _ cos D Angle | cosD | Angle | cos D 
| H | | | 
38 6:00 .000 5:44 111 5:28 = -.221 5:12 = _.328 
5 .158 5 .227 5 .293 5 _- 4:54 .434 
4 306 4 .375 4 .440 4 501 4 .558 
3 .436 3 .502 3 .565 3 .623 3 .678 
2 .534 2 .599 2 .661 2 .719 2 .769 
1 594 1 .660 1 .722 1 .778 1 828 
0 .616 0 .681 0 .743 0 .795 0 .847 
39 6:00 .000 5:44 -.112 5:27 .224 5:10 = _.333 
5 .163 5 .229 5 .295 5 — 4:51 .440 
4 .314 4 381 4 445 4 .505 4 561 
3 .446 3 511 3 573 3 .629 3 .683 
2 547 2 .610 2 .671 2 .728 2 777 
1 .609 1 .672 1 .734 1 .788 1 .837 
0 .629 0 .694 0 .754 0 .805 0 .856 
40 6:00 .000 5:43 114 5:26 .226 5:08 338 ‘ 
5 .167 5 .232 5 .297 5 .3060 4:49 .446 
4 321 — 4 387 4 .450 4 509 4 564 
3 455 3 .520 3 581 - 3. .636 3 .689 
2 557 2 .621 2 .681 z .736 2 .785 
1 .621 1 .685 1 .745 1 .798 1 .846 
0 .643 0 .707 0 .766 0 815 0 .866 
41 6:00 .000 5:43 =—-.116 5:25 .230 5:06 =—-.343 
5 171 5 .235 5 .298 5 .358 4:46 .453 
4 328 4 392 4 .454 4 512 4 566 
3 .464 3 .528 3 588 3 .644 3 .694 
2 568 2 .630 2 .690 2 .744 2 .792 
1 .634 1 .697 1 756 1 .808 1 .854 
0 .656 0 .719 0 777 0 .827 0 .874 
42 6:00 .000 5:42 .117 5:23 .234 5:04 =—-.348 
5 .174 5 .237 5 .306 5 .359 4:43 .460 
4 .334 4 .398 4 .459 4 515 4 .568 
3 473 3 .536 3 .595 3 .649 3 .699 
2 579 2 .639 2 .700 2 752 2 .799 
1 .646 1 .709 1 .766 1 .817 1 .862 
0 .669 0 .731 0 .788 0 .839 0 .883 
43 6:00 .000 5:41 = .119 5:22 .238 5:02 ~=—-«.354 
5 .176 5 .239 5 .301 5 .360 4:41 .468 
4 .340 4 .403 4 .463 4 .518 4 .570 
3 .482 3 .544 3 .602 3 .655 3 .704 
2 .590 2 .650 2 .709 2 -760 2 .805 
1 .658 1 .720 1 .776 1 .825 1 .869 
0 .682 0 .742 0 .798 0 .848 0 .890 
44 6:00 .000 5:41 .121 5:21 .241 
5 .179 5 241 5 .302 5:00 360 4:38  .475 
4 .346 4 .409 4 .467 4 521 4 572 
3 .491 3 .552 3 .608 3 .660 3 .708 
2 .602 2 .661 2 .717 2 .767 2 811 
1 .671 1 .731 1 .786 1 .834 1 .875 
0 .695 0 .754 0 .809 0 .857 0 .898 
45 6:00 .000 5:40 .123 5:19 .245 
5 .183 5 .244 5 .303 4:58 .366 4:35 .484 
4 353 4 .414 4 .471 4 524 4 574 
3 .500 3 .560 3 615 3 .666 3 712 
2 .612 2 .672 2 .726 2 775 2 .817 
1 .683 1 .742 1 .795 1 .843 1 .881 
0 .707 0 -766 0 .819 0 .866 0 .906 
46 6:00 .000 5:39 = .125 5:18  .250 
5 .186 5 .246 5 .303 4:56 .373 4:31  .492 
4 .360 4 .419 4 475 4 .526 4 .575 
3 .509 3 -567 3 621 3 .672 3 715 
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Solar Declinations and Dates 
Lat. 
Deg. 0°, Mar. 21 —5°, Mar. 11 — 10°, Feb. 23 — 15°, Feb. 19 —20°, Jan. 21 — 23°27’ 
and Sept. 22 and Sept. 13 and Oct. 19 and Nov. 3 and Nov. 22 Dec. 21 
> Hour cos @ Hour COS @ Hour cos @ Hour COs @ Hour COs @ Hour COs @ 
Angle cos D Angle cos D Angle cosD | Angle | cosD | Angle cos D Angle | cosD 
; | 

2 .622 2 .681 2 .734 2 781 2 .823 2 848 
1 .694 1 752 1 .804 1 851 1 888 1 915 
0 719 0 777 0 .828 0 .874 0 .913 0 .936 

47 6:00 .000 5:38 .128 5:16 .255 
5 .189 5 .248 5 304 4:53 .379 4:28 .502 4:10 .581 
4 .366 4 423 4 478 4 529 4 576 4 .609 
3 518 3 574 3 .627 3 677 3 719 3 .745 
2 .632 2 .690 2 741 2 .788 2 .830 2 852 
1 706 1 .763 1 813 1 858 1 .896 1 .920 
0 731 0 .787 0 .837 0 882 0 919 0 941 

48 6:00 .000 5:38  .130 5:15 .259 
5 .192 5 .250 5 .305 4:51 .387 4:25 .5l1 4:04 .591 
4 .372 4 A28 4 481 4 531 4 577 4 610 
3 .526 3 581 3 .633 3 .681 3 722 3 747 
2 .642 2 .699 2 .749 2 794 2 .836 2 856 
1 717 1 773 1 .822 1 .865 1 .903 1 925 
0 .743 0 .798 0 .846 0 .890 0 .926 0 .947 

49 6:00 .000 5:37 —-.133 5:13 .265 
5 .195 5 .252 5 .306 4:48 .394 4:21 .521 
4 378 4 433 4 485 4 .533 4 .578 4:00 .613 
3 .536 3 .588 3 .639 3 .685 3 .725 3 .750 
2 .652 2 .708 2 .758 2 .800 2 843 2 .860 
1 .728 1 783 1 831 1 873 1 .910 1 .930 
0 .755 0 .809 0 856 0 898 0 .933 0 .953 

50 6:00  .000 5:36 .136 5:11 .270 
5 .198 5 .254 5 .307 4:46  .403 4:17  .532 
4 .383 4 .438 4 489 4 .536 4 579 3:55 .616 
3 542 3 .595 3 .645 3 .689 3 .729 3 .753 
2 .663 2 717 2 -765 2 .807 2 .849 2 864 
1 .740 1 .793 1 .840 1 881 1 917 1 .935 
0 .766 0 .819 0 .866 0 .906 0 .940 0 .959 





example, the total solar energy received on a south 
vertical surface at Blue Hill on November 4 was 7 
Btu per sq ft, or less than 0.4 of one percent of the 
solar energy received two days later when the total 
was 1,950 Btu per sq ft. 

The total solar energy impinging on every 100 sq ft 
of window surface facing south on November 6 was 
equivalent to the number of Btu in 14.6 pounds of the 
best anthracite coal burned at 100% efficiency. Of 
course this energy is that received at the outer sur- 
face of the window only. Energy losses through 
transmission, reflection, etc., have been calculated by 
Dr. Maria Telkes in her article in the May, 1947, issue 
of HEATING AND VENTILATING. 

Fig. 4 is a rectilinear chart showing solar altitudes 
and azimuths at latitude 42° as a function of hour 
angles. The ordinates are in degrees of solar declina- 
tion and the corresponding dates. The abscissae rep- 
resent hour angles, or number of hours each side of 
solar noon. The slanting lines show values of azimuths 
in 10° steps with an additional line showing the value 
representing 135°. The curved lines represent solar 
altitudes in five-degree steps with additional lines for 
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altitudes when standard air-mass values are obtained 
at sea-level. 

Table 12 lists Weather Bureau and cooperating sta- 
tions which have obtained or now are obtaining solar 
data. Stations which have been discontinued also are 
listed because their data are useful in many cases. 
Equipment has been purchased which will be placed 
at about 20 additional stations in continental United 
States and 10 stations elsewhere, as for example, 
Canton Island, Greenland and the far north. All rec- 
ords of total solar and sky energy received on a hori- 
zontal surface have been published in the Monthly 
Weather Review. Bound copies of this magazine may 
be consulted at any first-order Weather Bureau Office. 


Example of Installation 


Fig. 5 is a sample layout for a window facing south. 
The pane is 6 ft high and reaches from a point 20 in. 
above the floor to within 20 in. of the ceiling. The 
overhang is four inches above the room-ceiling and 
projects 81.5 in. from the outer surface of the window- 
pane. 
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Table 10—Mean Calculated Solar Energy and 
Recorded Total Solar and Sky Energy 


Values are for Blue Hill Observatory for 
June 1, 1945 to May 31, 1946. 




















I,-* on | | ; 
| vertical | 
surface I,ona | I,on | 
3 facing | vertical | I, on vertical | 
% south for | surface horizontal} surface | 
2 cloudless | facing | surface facing I, , In 
3s days | south a Deane Teens 
2 5 een Measured | Measured | Measured | les I, 
cs : | 
be 
& Btu per square foot per day | 
| | 
Col.1 | Col.2 Col. 3 | Col. 4 
100 1470 2005 1519 1077s -:11.36— .76 
90-99 1238 1629 1722 1128 §=1.32 1.06 
80-89 1190 1474 1646 944 1.24 1.12 
70-79 972 1199 1739 1046 =s-:11.23_ 1.45 
60-69 1090 1114 1441 778 = =©1.02 1.29 
50-59 = =1135 1026 1308 768 90 1.27 
40-49 =—s_:1126 881 1182 653 78 1.34 
30-39 1170 828 1063 459 71 1.28 
20-29 1063 687 . 933 464 65 1.36 
10-19 1227 520 736 383 42 1.41 
1-9 1141 388 610 303 34 1.57 
0 1374 173 279 139 13 1.61 





*Means determined from days having the appropriate percentages of 
sunshine. 








Table 11 — Total Solar Energy Ratios 


Ratios of energy received on south vertical surface to that 
received on horizontal surface (I;/I,) at Blue Hill, Mass., 
1945-1946. 








Percentage of Possible Sunshine 








Month 
0-49 | 50-100 
| 

1945 
September .90 .76 
October 1.40 95 
November 1.82 1.09 
December 2.44 1.30 

1946 
January 2.08 1.04 
February 1.66 99 
March 1.05 .95 
April .66 .63 





In Table 13, column 3 (a cot A) gives the length of 
the eave a in inches times the cotangent of the angle 
A subtended by the eave on the triangle ABC, i.e., the 
distance CA on Fig. 5. Column 4 is obtained by sub- 
tracting the values CA in column 3 from 96 (total 
number of inches from bottom of eave to bottom of 
window), the difference being the number of inches 
of window upon which the sun shines. Then by divid- 
ing this result by 72 (the height of the window in 
inches), the percentage of the window area upon 
which the sun shines is obtained. 

Column 5 gives amounts of solar energy received 








— 


Table 12 — Weather Bureau and Cooperating 








Stations 
North West 
Latitude Longitude 
Station Elevation, 
| Degrees and Minutes ” 
U. S. Weather Bureau 
Nashville, Tenn........ 36 07 86 41 600 
Fresno, Calif........... 36 43 119 49 297 
Washington, D.C...... 38 56 77 05 397 
Soda Springs, Calif..... 39 20 120 22 6,903 
New York, N. Y....... 40 47 73 58 156 
Lincoln, Nebr.t........ 40 49 ~— 96 42 1,250 
Blue Hill, Mass.t...... 42 13 71 07 672 
Boston, Mass.t........ 42 21 71 04 360 
Madison, Wis.t........ 43 05 89 23 974 
Fairbanks, Alaska...... 64 51 147 49 555 
Cooperating Stations 
New Orleans, La....... 29 56° 90 07 100 
La Jolla, Calif.......... 32 52 117 15 90 
Riverside, Calif......... 33 58 117 28 1,051 
Table Mountain, Calif.*. 34 22 117 41 7,500 
Davis, Calif............ 38 32 121 45 106 
Columbia, Mo......... 38 56 92 19 750 
Climax, Colo.*......... 39 22 106 11 11,520 
Boulder, Colo.......... 40 00 105 16 5,428 
Tooele, Utah.......... 40 19 113 00 4,350 
State College, Pa....... 40 48 77 52 1,200 
Newport, R.I.......... 41 30 71 19 52 
Put-in-Bay, Ohio....... 41 39 82 50 580 
East Wareham, Mass... 41 46 70 40 50 
Ithaca, N. Y........... 42 27 76 29 836 
Twin Falls, Idaho...... 42 27 114 34 3,730 
East Lansing, Mich..... 42 42 84 28 899 
Toronto, Canada....... 43 40 79 24 443 
Inactive Stations 
San Juan, P.R......... 18 28 66 06 85 
Miami, Fla............ 25 41 80 12 50 
Gainesville, Fla......... 29 39 82 21 233 
Indio, Calif............ 32 43 116 14 35 
Torrey Pines, Calif..... 32 55 117 15 375 
Los Angeles, Calif... ... 34 04 118 26 535 
Albuquerque, N. Mex.¢. 35 05 106 30 5,314 
Columbus, Ohio........ 39 58 83 00 810 
Pittsburgh, Pa......... 40 22 79 56 1,293 
Chicago, Ill............ 41 47 87 25 688 
Cambridge, Mass....... 42 22 71 06 31 
Portland, Me........... 43 39 70 18 74 
Mt. Washington, N.H.. 44 16 71 18 6,270 
Friday Harbor, Wash... 48 32 123 01 15 





* Normal Incidence only. 
t Normal Incidence and Total Solar and Sky. 





on a normal surface at the times designated by the 
hour angles listed in column 1. Average values for 
cloudless days for the past ten years were used in 
these calculations. The values of cos D, as explained 
in the heading of column 6, are the cosines of the dif- 
ferences in azimuth of the sun from south, expressed 
in degrees. Column 7 lists cosines of the solar alti- 
tudes. Column 8 is obtained by multiplying the values 
in column 5 by those in column 6 and this result by 
the values in column 7, according to the formula 


I,. = I, (cos a cos D) 


where a represents the solar altitude in degrees. 
The amounts of available solar energy on the un- 
shaded window, (column 8), then are multiplied by 
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Table 13 — Sample Solar Energy Calculations 
Solar energy received on south wall and window at Blue Hill Observatory 







































































Solar Energy Available 
Date Zenith of | Length of | Available | I,, Btu Cos D Cos Btu per min per sq ft. | energy on | Percent of 
and distance | eave in., | energy im-| per min (D= 90° — window, annual 
Hour | A of sun, times pinging on per sq 180° — zenith % degree 
Angle deg. and cot A window, ft azimuth | distance of| On un- Available Col. 8 days 
min. % sun) sun) shaded | with pro- 
window |jecting eave} Col. 9 
Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 Col. 6 Col. 7 Col. 8 Col. 9 Col. 10 Col. 11 
June 21 
0 18 33 242.9 0 4.72 1.000 0.318 1.50 0 
1 22 22 198.1 0 4.69 .782 381 1.40 0 
2 31 03 135.4 0 4.61 .457 516 1.09 0 
3 41 33 92.0 6 4.50 .210 .663 63 04 
4 52 37 62.3 47 4.28 .016 .795 05 02 
4.67 06 1.3 1.1 
July 15 
0 20 30 218.0 0 4.65 1.000 350 1.63 0 
l 24 04 182.5 0 4.61 .807 408 1.52 0 
2 32 26 128.3 0 4.58 497 536 1.22 0 
3 42 46 88.1 ll 4.43 .247 .679 74 .08 
4 53 46 59.7 50 4.21 049 807 17 .08 
5.28 16 3.0 0.1 
Aug. 15 
0 28 00 153.3 0 4.54 1.000 .469 2.13 0 
1 30 52 136.4 0 4.50 872 513 2.01 0 
2 38 09 103.8 0 4.46 .620 618 1.71 0 
3 47 48 73.9 31 4.32 378 741 1.21 38 
4 58 30 49.9 64 3.91 170 853 57 .36 
7.63 74 9.7 0.3 
Sept. 15 
0 39 00 100.6 0 4.83 1.000 .629 3.04 0 
] 41 15 92.9 4 4.80 .920 .659 2.91 12 
2 47 20 75.1 29 4.69 .734 .735 2.53 73 
3 55 58 55.0 57 4.46 524 829 1.94 1.11 
4 66 02 36.2 83 4.13 322 914 1.22 1.01 
11.64 2.97 25.5 1.7 
Oct. 15 
0 50 30 67.2 40 4.91 1.000 ate 3.79 1.52 
1 52 20 62.9 46 4.83 .946 .792 3.62 1.67 
2 57 29 52.0 61 4.72 810 843 3.22 1.96 
3 65 07 37.8 81 4.46 .637 .907 2.58 2.09 
4 74 25 22.7 100 3.73 457 .963 1.64 1.64 
14.85 8.88 59.8 5.7 
Nov. 15 ' 
0 60 30 46.1 69 4.69 1.000 .870 4.08 2.82 
1 62 04 43.2 73 4.65 .961 883 3.95 2.88 
2 66 33 35.4 84 4.46 856 917 3.50 2.94 
3 73 23 24.3 100 3.87 714 .958 2.65 2.65 
4 81 57 11.5 100 2.58 559 .990 1.43 1.43 
15.61 12.72 81.5 10.9 
Dec. 21 
0 65 27 37.2 82 4.83 1.000 .910 4.40 3.61 
1 66 54 34.8 85 4.76 .966 .920 4.23 3.60 
2 71 05 27.9 95 4.28 975 .946 3.95 3.75 
3 77 32 18.0 100 3.80 .748 .976 2.77 2.77 
4 85 43 6.1 100 74 .605 .997 45 45 
15.80 14.18 89.7 17.0 
A also equals angle subteaded by projection on south wall. I,=direct solar energy at normal incidence. 
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Table 14—Ratios of Total Solar and Sky Energy Received on Various Surfaces to Total Solar and j[- 
Sky Energy Received on a Herizontal Surface, according to Amount of Cloudiness. 
September 1945 — March 1946 

















































































I, 
September October November December January February March 
Cloudiness* ] | 7 
Te /Tn (Le/Tn|Ta/Tn|Le/T in \le/Ln (La/T nm [Le/Tn | Lo/Tu | La/T a) Le/ Tn D6/In Lay Vn) Te/Tal T/T La /Ta} Te/Tn | 16/1 [La /Tn} Le/Tn} L6/Tn Ta /Ty 
% |\%\%)\%\%I%|%|%)1%)%)|%) S| %| %)1%) % | To | % | %| %|% 
0-3 56 «= 86 63 142 70 196 21 78 246 22 79 229 22 73 #168 #17 6 107 #17 
4-7 48 94 69 132 54 159 43 63 166 59 65 150 56 81 157 45 59 100 40 
8-10 54 75 63 89 45 97 78 52 8 100 57 89 97 71 93 95 54 88 73 
Diffuse, November 1945 to March 1946 Inclusive 
Cloudiness * | | | | , 
| » | *U. S. Weather Bureau designates amounts of cloudiness 
eee | | : | . | “ | . | as: Clear, 0 to 0.3 of the sky covered by clouds; partly 
la/In 16 19 | 24 | 27 | 45 cloudy, 0.4 to 0.7 of sky covered; cloudy, 0.8 to 1.0 
% | of sky covered. 
-23°27'—— — — : —* ———- vec. 214 
| | 
J | JAN. 21- NOV. 
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Fig. 4. Solar altitudes and azimuth, latitude 42°N, as a function of hour angles and declination, plotted on 
rectilinear coordinates. 
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Table 15—Weekly Means of Solar and Sky Energy 


|, energy received on vertical surface facing south; |., vertical surface facing east; Ia, diffuse energy on horizontal surface; 1n, total solar 
and sky energy received on a horizontal surface, all at Blue Hill, Mass. 
























































Hour Ending 
a/I, A.M. P.M. 
% 1945 Ratios Mean 
week of Noon 
6 7 8 9 |} 10 | 11 1 2 3 14 | 5 | 6 7 
17 
0 ans 
3 Mar.26-Apr. 1 I./In .00 47 61 69 76 79 78 £80 81 .79 76 66 58 1.00 76 
bn I.o/In .00 441 247 156 113 .70 34 18 21 20 19 22 31 1.00 63 
~ | Apr. 2-8 L/In 33 43 5O 63 68 72 #71 #71 #72 «#«2.7506=6©669)0~«€661)06«(OAT OT 68 
I./In 5.17 434 225 150 102 .62 31 25 28 .26 24 26 29 14 65 
Apr. 9-15 l/In 56 50 53 63 69 72 73 #1 76 75 71 60 43 22 70 
I./In 4.56 3.32 2.03 1.50 103 62 30 15 15 14 15 15 OF T 56 
Apr. 16-22 I./In .71 41 41 «57 65 82 82 79 80 66 62 50 32 = .45 69 
I./In 871 3.65 2.13 143 100 .74 45 31 #31 #29 22 17 «#409 T 70 
Apr. 23-29 I./In 1.27 57 A? 54 67 65 63 73 66 69 64 55 46 .82 63 
I./In 5.82 2.00 151 111 89 59 40 36 35 34 26 .22 25 45 64 
Apr. 30-May 6 I./In 62 .51 45 46 42 56 67 S57 64 70 68 54 39 Al 57 
II, 2.10 183 144 110 87 59 41 235 35 38 27 26 22 17 59 
May 7-13  -/In 24 «26 29ssiwBsi(iaC‘<i‘C RSC C‘i‘C RS SCOSOC*SSDSCiCdSOD:Cé«i«‘KSSSC«i«dTSCti‘« KS A6 
I./In 1.30 1.67 146 1.09 .84 61 .38 .26 27 32 33 .22 25 .26 58 
May 14-20 I./In .29 29 22 .29 39 51 55 .57 .58 55 52 47 443 ~~ «37 AT 
I./In 2.69 2.38 156 110 85 54 .34 19 20 19 18 19 28 =~ .27 55 
May 21-27 I/I, 40 30 27 30 33 45 #447 «50)6«648)6«©6.48)«©643)0«431)06«(.25~—~«(30 AO 
I./In 2.86 2.61 1.72 119 83 58 39 25 25 25 25 .26 23. .26 68 
May 28-June 3. 'I,/In = .39'—i«i«w8(—‘é‘ wSSC‘i‘KSSS:C(‘i‘DSCiCAD—iDs—CiaABS (Ge 4S5C(itisBSCi2kTsiaG—“‘ié‘ TSCtCi« 38 
I./In 3.22 2.03 134 116 79 49 27 20 23 19 18 18 21 .20 51 
June 4-10 I/In 31 35 33 .26 33 40 45 47 «4.45 «#4647 «#439 (360 (44S 40 
I./In 1.55 137 1.26 102 93 67 47 38 32 34 34 23 32 32 63 
June 11-17 I/In 49 34 28 27 220 38 49 «2345 «2.5006 |(.47)0 «(5606 (33)~(32)(C86 39 
I./In 3.52 2.08 149 1.18 .85 .57 41 24 26 28 39 29 28 .32 66 
June 18-24 I./In .44 39 35 34 41 47 «847 «49 «4645 «4.4804 «|3.4606«6.30)06|(.36)(COS7 43 
I./In 2.19 199 139 101 .74 48 27 20 319 20 21 17 © «©.22~ «33 50 
June 25-July 1 I./In 63 36 33 36 «0 47 «2445 «4570 «50 649) «(440 O44 48tiCSSt«i«wOD 47 
I.o/In 2.61 1.65 1.27 .90 68 49 .30 .22 21 19 21 24 28 43 A9 
July 2-8 I/II, 41 .36 .29 31 387 47» «4.5606|(53)0|(64606|639)0~|(38406 (2.27) «(261 Al 
Ie/I, 2.53 198 142 .99 .72 41 23 J7 «#61506.1406 (1506.10) 06.11) «607 50 
July 9-15 l/In 39 33 29 33 40 5O 59 53 46 44 40 .31 30. 32 AA 
I./In 1.88 133 106 84 71 52 25 19 J7 15 16 6.13) 6.13) 13 Al 
July 16-22 I./I, 62 52 44 53 53 52 60 62 52 47 «447 49 «52 ~~ 30 53 
I./I,  .81 1.07 1.06 91 65 47 27 23 19 19 .21 20 20 «13 40 
July 23-29 I./I, .33 40 47 54 52 61 60 57 48 44 44 35 33 © 26 50 
I./In 2.06 138 119 8 64 52 32 25 18 19 .22 .23 26 8 .26 Al 
July 30-Aug. 5 (I,/In 21 .32 .32 41 48 «2.530 064657)06«658)—(COS7) CSL C4Gs(‘i«‘ “ASC‘é‘!SC*é‘«KS AQ 
I./I, 3.15 2.16 138 110 .79 48 .26 20 19 20 .24 .24 25 ~~ .32 52 
Aug. 6-12 I./I, 36 32 .33 47 «540 658 6 60 62 61 49 «4.48 «37 «6.34 «34 52 
Ie/In 4.00 3.08 1.96 138 96 59 .29 .20 19 19 .20 21 28 31 69 
Aug. 13-19 l./In 51 45 43 52 61 65 66 65 62 62 53 43 41 48 58 
I.o/I, 3.14 3.18 2.24 152 104 .70 38 26 21 22 24 28 37 ~« 36 68 
Aug. 20-26 I./I, 40 30 44 57 5o 63 6 65 65 61 5O 45 31 25 58 
I./In 2.60 2.21 161 121 86 .57 34 27 22 25 24 34 40 ~ 62 57 
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1945 | 
week of Ratios | 








Mean 











Pea 








Aug. 27-Sept. 2 I./In 89 44 33 66 73 7 76 7 £651 72 #71 #59 61 #490 71 
ToT, .289° 2.36 169 124 82 58 33 £4.21 .20 19 23 .26 39 §©.70 53 





Sept. 3-9 I./In 67 48 64 #74 #81 8 8 8 85 83 77 67 66 75 .80 
I./In 5.00 3.51 2.14 134 92 56 .26 17 16 15 18 86.240 © «©.87 275 .04 
Sept. 10-16 Ie Tn 73 80 .78 81 82 89 83 89 78 77 83 ~~ .78 82 
Ie/In 2.11 164 107 83 57 36 24 22 .22 21 .28 ~~ © .40 49 
Sept. 17-23 Ie Tn 85 84 84 8 87 90 91 91 95 93 1.02 .97 89 
I./In 174 132 112 85 67 1.42 .29 25 .26 25 32 ~=«.45 s)9) 
Sept. 24-30 I,/In 105 1.14 97 103 92 .97 1.09 1.06 1.05 1.21 1.22 92 1.04 
I./In 4.16 2.59 134 103 62 33 .29  .27 27) «©.28 = ©.36 ~~ 38 .60 
Oct. 1-7 I,/In 1.35 1.22 1.09 1.01 1.11 1.09 1.09 1.08 1.08 1.04 1.05 .g9 1.08 
I./Tn 462 260 152 95 563 30 .22 25 .26 2 £32 ~«.33 65 
Oct. 8-14 I,/In 119 1.24 136 1.26 1.10 1.12 1.11 1.18 1.30 1.40 1.44 1.56 1.22 
I./In 3.44 2.58 1.82 1.14 65 31 .21 .26 23 .24 = 8©.32 ~=©.50 .66 
Oct. 15-21 I,/In 2.00 1.75 147 140 1.38 1.36 1.37 142 1.45 1.63 1.99 2.43 1.44 
I./In 9.97 3.71 2.03 130 .74 33 .20 .21 21 25 86.35 ~)~«(T7) .66 
Oct. 22-28 I./1n 153 135 1.19 1.25 1.20 1.19 1.28 1.32 1.57 2.18 1.31 
I.e/In 3.30 186 1.12 58 36 .28 .29 28 .28 31 .66 
Oct. 29-Nov. 4 I,/In 162 1.29 1.21 144 1.52 1.45 1.57 1.61 1.50 1.61 1.48 
I./Tn 3.00 161 1.12 .72 38 .25 .24 .26 27. .24 55 
Ta/In 60 569 Sl 46 39 437 30 36 49 37 41 
Nov. 5-11 I,/In 1.29 1.24 132 1.28 142 1.50 1.52 1.73 1.75 2.03 1.49 
I./In 2.17 144 1.12 668 238 .26 .26 .24 .26 ~~ 32 .00 
Ta/In 7 .70 56 51 48 35 36 35 45 ~~ .55 44 
Nov. 12-18 I./In 111 638 86.74 «©6671 81.25) «11.35 «156 1.99 2.68 1.18 
I./In 189 51 .77 51 38 34 6.260 6«©.25 25 ~ .37 .40 
Ta/In 89 89 8 91 80 .71 49 46 «4.44 ~ «258 67 
Nov. 19-25 I./In 3.31 2.30 2.03 190 167 1.62 1.46 1.97 2.35 2.44 1.85 
I./In 5.12 2.54 151 88 41 .26 25 .26 .27_~ 33 .70 
Ta/In 44 39 31 24 35 37 #431 4.42 54 ~~ 67 39 
Nov 26-Dec. 2 I,/In 2.12 1.91 1.57 145 142 1.57 161 1.80 2.17 1.90 1.63 
I./In 3.00 2.09 121 .74 44 233 35 31 £4.33 ~=.40 09 
Ta/In 62 657 52 52 52 48 49 4.49 «4.54 ~ = .70 ol 
Dec 3-9 I,/In 2.25 2.09 1.87 1.72 1.61 1.50 1.57 2.09 2.22 2.80 1.75 
I./In 3.25 2.17 137 82 48 36 37 4.34 «38 ~=.40 71 
Ta/In 00 65 565 650 51 55 57 .50 .68 ~~ &.60 oA 
‘ Dec 10-16 I,/In 4.20 2.51 199 1.88 1.88 1.78 1.91 2.45 3.09 4.10 2.07 
I./In 6.20 2.84 137 88 49 35 233 #31 30 6.54 75 
Tala 00 57 53 43 36 42 40 32 32 ~=8.40 1 
Dec. 17-23 I,/In 4.00 2.82 2.36 2.25 2.20 2.15 2.41 2.74 3.64 4.86 2.45 
I./In 5.80 3.04 1.77 107 53 35 35 34 37 64 716 
Ta/In 80 49 36 .26 .20 22 19 21 24 ~~ 221 .24 
De 24-31 I,/Tn 1.71 165 1.78 1.69 1.62 1.76 2.01 2.06 2.84 5.00 1.87 
(8 days) I./In 2.43 1.82 138 90 54 38 37 4.35 42 ~ .83 67 
—_ Ta/In oF 8666 iaHC(itiCtGC( (tC ADCisSAAC(iC«‘SKBSCAQSCAT_~—Ss«C*#B ol 

4 
Jan. 1-7 I,/1n 5.22 3.13 2.29 2.08 2.16 2.08 2.11 2.43 2.96 3.40 2.28 
I./In 6.56 3.29 166 95 53 32 33 32 38 ~=©.70 81 
Ta/In 06 42 37 31 270 «6.25 ~6«|.31 06 (30) ~«(36~—(CO5O 31 
Jan. 8-14 I,/Tn 3.80 2.49 2.09 1.99 181 1.90 1.90 1.95 2.53 2.27 2.01 
Te/In 5.60 2.79 158 89 44 .28 29 4.28 34 ~~ .55 74 
Ta/Tn 40 42 235 .27 35 27 4.40 48 «51 36 .36 
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AM. PM. 
1945 
week of Ratios Noon Mean 
6 | 71s | 9 | 10 | 1 1|2f3 44 | sl 6 | 7 
Jan. 15-21 1./In 3.60 2.04 1.56 1.54 145 150 162 1.80 2.09 3.06 1.65 
./Iy 5.20 232 128 .80 47 33 32 32 38 61 66 
1;/In 70 62 60 56 54 50 46 46 58 56 53 
Jan. 22-28 1/Tn 214 1.77 154 147 152 157 147 173 188 2.74 1.60 
l/Iy, 3.05 2.04 124 76 47 36 37 38 42 55 69 
Ia/Iy 73 69 69 ST? 50 46 52 60 57 61 56 
Jan. 29-Feb. 4 1./In 231 197 1.70 1.73 168 164 180 201 2.24 2.49 1.81 
1./Is 414 239 145 83 39 27 27 26 25 237 69 
la/Ii, 63 43 34 25 (21 32 |30 28 30 34 "29 
Feb. 5-11 1./In 2.04 1.69 1.65 1.59 146 1.51 1.53 159 1.82 1.93 1.60 
1./In 3.54 2.13 136 82 39 25 27 26 25 40 71 
1a/In 46 40 28 24 30 28 30 48 55 65 "34 
Feb. 12-18 1./In 2.43 1.82 1.42 1.38 1.27 131 134 149 1.76 2.07 1.48 
1./Is 493 236 1.25 .76 41 30 30 .28 27 38 79 
Ta/In 31 36 40 42 48 45 34 31 «31 «47 "39 
Feb. 19-25 1./In 1.79 153 141 1.29 126 1.27 131 140 149 2.00 1.38 
1./Is 379 211 131 81 48 32 31 33 34 44 72 
1a/In ‘30 25 «4222 «2293s 85 6 SR) 2g "95 
Feb. 26-Mar. 4 1,/Tn 1.59 1.25 1.20 .97 119 117 121 1.27 1.35 1.66 1.22 
le/Is 371 1.80 114 69 42 32 32 30 32 «44 5 
la/In ‘62 49 42 38 35 36 40 42 48 57 4) 
Mar. 5-11 1./Is 1.23 1.03 1.07 112 114 1.17 1.09 1.09 113 118 141 1.76 1.13 
1./Is 477 249 159 113 65 35 26 28 26 22 29 Al 62 
1a/In ‘9 450 «445 «4239 «37 «40S 45 (iSO GSCSOC*A#OZ 45 
Mar. 12-18 1,/In 1.00 .93 1.00 1.02 1.06 1.07 112 1.19 1.24 130 142 1.3 1.13 
1./Ih, 3.70 2.25 162 105 64 32 20 20 20 .22 .29 50 ‘59 
1;/In ‘64 46 31 24 23 22 (93 (95 (30 133 41 47 97 
Mar. 19-25 1,/In 71 #75 80 89 94 96 99 1.00 1.05 111 1.16 1.28 97 
1/Is 497 2.52 150 103 61 28 17 18 18 19 25 .44 63 
la/Tn 324226 «#221075 sss 6 © 6 S«T?”—‘i«akté‘<C‘ SC 19 





the percentages of solar energy impinging on the win- 
dow (column 4), to obtain the amounts of solar energy 
reaching the window surface with the projecting eave 
in place, and these values are listed in column 9. 
Column 10 represents the percentage of available en- 
ergy which impinges upon the window and is obtained 
by dividing the amounts of solar energy available with 
the projecting eave (column 9) by the amounts of 
solar energy available on the unshaded window 
(column 8). 

As a matter of convenience for those who desire to 
use degree days, the final column gives the percentage 
of degree days which occurred in the _ respective 
months. When using values of degree days for com- 
parative purposes, allowance should be made for wind 
velocities, as this is an important factor in computing 
heat losses and gains. It is interesting to note that 
at Blue Hill, the last seven months of 1945 have only 
36.8% of the total annual degree days. Blue Hill is close 
to the Atlantic Ocean which results in a marked lag of 
air temperature following the winter solstice, owing 
to the slowness of the ocean water in warming. Bowie* 
has shown that the number of days from the winter 
solstice to the lowest normal temperature is 36 at 
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Boston, Mass., 49 in southwest Michigan and only 10 
on the Arizona-New Mexico border. 





*Edward H. Bowie, “Relation of the Extremes of Normal Daily 
Temperature to the Solstices,”’ Monthly Weather Review, Vol. 63, 
pp. 248-250, August, 1935. 
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Fig. 5. Sample installation of projecting eave 81.5 in. 
from outer surface of south wall. 
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Table 16 — Weekly Mean of |, 


Total solar and sky energy in langleys (gr. cal. per sq. cm.) 
received on a horizontal surface at Blue Hill, Mass. 





| 
Week Of | Mean Week Of Mean 








1945 

Mar. 26-Apr. 1 411.5 
Apr. 2-Apr. 8 339.3 
Apr. 9Apr. 15 534.2 
Apr. 16-Apr. 22 400.0 
Apr. 13-Apr. 29 283.0 
Apr. 30-May 6 323.5 
May 7-May 13 379.6 
May 14—May 20 386.0 
May 21-—May 27 516.6 
May 28-June 3 477.5 
June 4-June 10 404.6 
June 11-June 17 480.5 
June 18-June 24 563.0 
June 25-July 1 462.0 1946 

July 2-July 8 554.2 

July 9-July 15 508.1 Jan. 1-Jan. 7 162.1 
July 16-July 22 399.6 Jan. 8-Jan. 14 151.8 
July 23-July 29 422.0 Jan. 15-Jan. 21 145.3 
July 30-Aug. 5 533.6 Jan. 22-Jan. 28 184.3 
Aug. 6-Aug. 12 461.8 Jan. 29-Feb. 4 204.2 
Aug. 13-Aug. 19 542.0 Feb. 5-Feb. 11 224.6 
Aug. 20-Aug. 26 338.8 Feb. 12-Feb. 18 216.2 
Aug. 27-Sept. 2 369.4 Feb. 19-Feb. 25 274.6 
Sept. 3-Sept. 9 492.2 Feb. 26-Mar. 4 255.1 
Sept. 10-Sept. 16 323.4 Mar. 5-Mar. 11 297.1 
Sept. 17-Sept. 23 261.0 Mar. 12-Mar. 18 371.5 
Sept. 24-Sept. 30 255.8 Mar. 19-Mar. 25 451.7 


1-Oct. 7 245.7 
8-Oct. 14 255.6 
. 15-Oct. 21 327.6 
. 22-Oct. 28 145.8 
. 29-Nov. 4 200.2 
. 5Nov. 1l 166.8 
. 12-Nov. 18 94.5 
. 19-Nov. 25 156.2 
.26-Dec. 2 113.4 
3-Dec. 9 93.0 
. 10-Dec. 16 146.3 
. 17-Dec. 23 178.0 
. 24-Dec. 31 116.4 


PRFRETTERRRTE 





Diffuse Radiation 


Previous to the latter part of October, 1945, very 
few measurements had been made regularly of the 
amount of diffuse radiation received on a horizontal 
surface from the sky. In mid-October, 1945, a fifty- 
junction pyrheliometer was mounted on the top of 
Blue Hill Observatory beneath an occulting ring. 
This ring shades the pyrheliometer from the direct 
rays of the sun, but permits all the radiant energy 
from the sky to impinge on the receiving surface of 
the pyrheliometer. A slight change in the reduction 
factor was made to allow for the small amount of sky- 
energy shaded by the ring. The occulting ring is ad- 
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CLOUDINESS SCALE 1% TO 100% 


Fig. 6. Ratio, diffuse energy, Ia, to total solar and sky 
energy on a horizontal surface, In, according to amount 
of cloudiness. 
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Fig. 7. Relationship of ratios of diffuse to total energy 
on a horizontal surface and percentages of sunshine, 
November 5 to March 4. 


justed every few days to allow for changing declina- 
tion of the sun. 

Table 14 gives the ratios, according to the amount 
of cloudiness, of energy received on vertical surfaces 
facing south and east, respectively, and diffuse energy 
received on a horizontal surface, to the total solar en- 
ergy received on a horizontal surface. The ratio of 
diffuse sky-energy to total solar and sky energy re- 
ceived on a horizontal surface has been plotted on 
Fig. 6 with the percentage of cloudiness as ordinate. 
The 100% ratio is true with dense clouds only. 

Table 15 gives a comparison of weekly means of 
energy received on vertical surfaces facing south and 
east, respectively, and of diffuse energy on a horizon- 
tal surface, with total energy received on a horizontal 
surface at Blue Hill, Mass. Table 16 gives the weekly 
means for [,. Fig. 7 shows graphically the ratios of 
values of diffuse energy divided by total energy re- 
ceived on a horizontal surface to percentages of pos- 
sible sunshine. All of these charts represent averages 
for the designated periods during which time the solar 
altitudes varied markedly with both diurnal and 
monthly changes. For example, while the ratio of dif- 
fuse energy to total energy at noon on an exception- 
ally clear day might be as low as 8%, the ratio would 
increase with decrease of solar altitude. Immediately 
at sunrise the ratio might be at least 0.9. 

With cloudless days, the ratio of diffuse to total en- 
ergy at noon is as low as 4% on high mountains in 
western United States; therefore, consideration should 
be given to elevation in calculations of this nature. 
The percentage is much greater in large industrial 
cities where the atmosphere is vitiated by smoke and 
dust. 

These tables and charts serve to permit a fair esti- 
mation of the ratios during the colder months. How- 
ever, cumulus clouds during the warmer seasons 
greatly decrease the degree of accuracy of this type 
of calculation. Determination of these ratios for other 
sections of the country requires direct observational 
data for these areas. 
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Air Conditions About Material 
Being Stored 


DAVID L. FISKE 


Part 1 of Humidity in Refrigeration covered the be- 
havior of air in a refrigerated space; Part 2 air 
behavior in and about the cold coils. In this, Part 3, 
a similar analysis is given for the warmer end of 
the cycle, that is, air conditions about the goods 
being refrigerated. 


Y analysis of air conditions about goods being 
B stored we can answer such questions as, what 
happens to the temperature or humidity of the air in 
a refrigerator when one removes part of the goods, or 
changes the velocity of the air flowing over these 
goods? 

Our calculations will be aided by the use of a 
psychrometric chart, Fig. 6, drawn by Wile of Carrier 
Corp., for the refrigeration range of temperature 
from —10 to 50F. This version is somewhat simpli- 
fied, at the expense of the accuracy which can be 
obtained in using the original chart, copies of which 
can be readily obtained. 

Let us consider the state of affairs at the upper end 
of the cycle line, around points 4 and 5, as plotted on 
Figs. 3, 4, 5, (H & V, November, 1947) or 7. We have 
seen, in the case of point 1, that air was cooled from 
t, to t, in passing over the surface of temperature t,. 
By quite similar analysis the air passing over the 
surface of the goods of temperature t;, is increased in 
temperature from t, to t;. We have two similar curves 
crossing each other on the lower portion of Fig. 7 to 
represent these two processes. The line representing 
the process of receiving heat from ¢t. to t, has an 
equation similar to equation (1): 


MTD — (t, — t.)/[2.3 log (t; t2) /(t; — ty)] (8) 


As before it will be helpful to solve a _ typical 
numerical problem for a uniflow cycle. Let us take the 
conditions about as in the other problem, that is, 
A = 120 sq ft; A, = 3 sq ft; t; — 33 and V — 1200. 
In addition let us assume that 





AO 


V, =air velocity over goods == 200 fpm 
A, = area of surface of goods = 2,400 sq ft 
A,, = cross sectional area = 18 sq ft 


t; == surface temperature of goods — 50F 


It is now possible to set up a second equation in the 
form of equation (7) and to solve for two unknowns, 
t. and t,. By reasoning similar to that used before, 
we get the first expression for the heat flowing out 
of the goods as 


60 ¢ V, Aoi p (ts — te) Btu per hr (9) 
This reduces to 
20.7 V, (ty — te) — (10) 


Secondly we have hA, (MTD) as the heat flowing per 
hour. If again h — 0.32 V®-5 the expression becomes 
0.32 V,°-5 2400 (t,—t.) /[2.3 log (t;—t2) / (ts—t,) J (11) 
Now equating (10) and (11) and reducing we get 

log (t; —t.) /(t; — ts) = 1.135 . (12) 
While log (t,— t,)/¢t, — t,) = 0.1389 (7) 
With the values of t, and t; being given at 33 and 50, 
we may solve (12) and (7) as simultaneous equations 
giving these values to the unknowns, 


t. = 45.0F; t, — 49.4F. 





To extend this specific example to cover behavior of 
air under other conditions, one may substitute other 
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Fig. 6. Low temperature 
psychrometric chart. 
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Temperature, F 


Fig. 7. Cycle line and air flow tem- 
perature diagram for unifiow system. 


given values and solve for new values of the unknowns. 
Suppose first we want to know the effect of changing 
the area of the goods. Let us substitute a new value 
of 1200 for A, in place of 2400. A similar reduction in 
the value of h, will have the same effect. Calculation 
now gives us values of t,—=44.2; tz—48.6F. A similar 
type of change is introduced if we substitute new 
higher values of A, say 240 in place of 120 (or a pro- 
portional increase in h) in which case we arrive at 
t. — 41.5; t, —49.3F. Or again we may substitute 
reduced value V, — 100, and get a similar effect. 

In summary, we may conclude that in a uniflow 
refrigeration cycle where all other conditions remain 
constant (especially t, and t;), increase of A or h, or 
decrease of A, h, or V, results in a decrease of ty. 
This type of change is indicated by the dotted lines 
of Fig. 7. 


The Question of Load 


In Part 2 the term load was introduced, without a 
complete explanation. Otherwise we have used the 
variables A, h, t, and V. When we use load as a 
variable we combine more than one of these others. 
The load or capacity for heat removal in unit time is 
measured in such equations as (3), (4), (9) and (11). 
The capacity of a coil is dependent not only on these 
variables, but also on the capacity of the refrigerating 
machinery to which it is attached. A refrigerant 
compressor varies in capacity according to the number 
of hours it runs per day. When run continuously, or 
on a 24-hr basis such a machine is of constant 
capacity, provided it operates at a fixed pressure, that 
is at a fixed value of ¢,. It has been convenient to 
consider the case where ft, is constant, although in the 
actual machine a thermostat is generally arranged to 
hold t; constant. 

In general, with ¢, constant, that is for any given 
* coil temperature, load will increase, according to these 
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Temperature, F 


Fig. 8. Cycle line and air flow tempera- 
ture diagram for conventional system. 











Ternperature, F 


Fig. 9. Typical examples of 
three cases of refrigeration load. 


equations, with any increase in A, h, A,, h,, ts, t;, V 
or V,. It is important to notice, however, that not all 
these changes will effect a like change in t.,. 


Cases of Refrigeration 


Magnitude of the load in a refrigerating system 
varies widely with different kinds of uses. It is con- 
venient to distinguish three cases. 

1. Fixed temperatures. In cold storage for long 
periods, there comes a time when virtually no further 
heat is to be removed from the goods, and when 
differences of temperature between the goods and the 
air become very small. The difference between the coil 
temperature and the air passing it will likewise become 
small, possibly only a degree or two. One would expect 
perhaps 0.1 Btu per hr per lb of goods stored, as the 
load. 

2. Gradually decreasing temperatures. In commer- 
cial refrigeration, a typical load might be ten times as 
high as the figure just cited, or 1.0 Btu per hr per |b, 
with temperature difference from coil to goods on the 
order of those in the numerical example just used, 
where this difference was 17F. It would be expected 
that the interior temperature of the goods would be 
above that of their surface, while evaporation from the 
surface will also be higher than in Case 1. It is 
notable from the same numerical example that the 
supply and return air temperatures are both nearer 
the temperature of the goods than the temperature of 
the coil. 

3. Rapidly decreasing temperatures. In quick freez- 
ing or chilling, foods are often subjected to refrigera- 
tion from normal or high temperatures, in which case 
the load may be as much as 100 times as great as in 
the first case, or 10 Btu per hr per lb, with temperature 
differences as high as 50 or more, and large differences 
between the surface and the interior of the goods. In 
this case, supply and return air are nearer the coil 
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temperature than the temperature of the surface of 
the goods. 

In Fig. 9 these three cases are illustrated, for a ¢t, 
in each case of 33F. It is remarkable that such a great 
variety of conditions must be designed for. In each 
case the magnitude of the load is of course in propor- 
tion to the magniture of the temperature difference. 
It is also inherent in the situation that the greater the 
temperature difference, or load per pound of goods, the 
greater the loss of humidity. Only Case 1 can be ex- 
pected to fall under the rule that the coil temperature 
should be above the dew point. The relative shift to 
the left of t. and ¢t, with the increasing load is also to 
be noted in this diagram. 

It is also to be observed that there are several kinds 
of temperature difference in these cases. Engineers 
referring to coils and refrigerators, often speak as if 
there were only one. These 4 should be distinguished: 

1. (tg — t,) or (t; — t,). Difference between the 
room air temperature and the coil surface tem- 
perature, the most common operating measure- 
ment. 

2. (ty — te) /log (ty — t,)/(t. — t,). Logarithmic 
mean temperature difference between room air 
temperature and the coil surface temperature, 
the accurate measure of the difference roughly 
measured by 1. 

3. (t; — t,). Range between temperature of the 
surface of goods and surface of coil, the gross 


measure of heat load in terms of air circulated. 

4, (t, — t.) or (ts; — t,). Range between tem- 
peratures of supply and return air, accurate 
measure of heat load in terms of air circulated. 
Comparable with Fig. 7, Fig. 8 refers to the con- 
ventional cycle of Fig. 2a, (H&V, November, 1947) in 
which we may regard ¢t, as the return air. In virtually 
all foregoing observations one may substitute ¢, for 4. 


Conclusions 


To the four major rules which have already been 
stated as major conclusions, three others may be now 
added to summarize this article: 

5. For a fixed coil temperature ¢, and goods tem- 
perature ¢t;, the temperature and humidity of the 
supply air ¢, w. will decrease with an increase 
of coil surface A or rate of heat transfer at the 
coil h, or with a decrease in surface area of the 
goods A,,, rate of heat transfer at the goods sur- 
face h,. 

6. For a fixed coil temperature ¢, an increase in any 
of the following factors, A, A,, h, h,, V, Vo, ta, ts, 
will result in an increase in the load, or rate of 
heat removal. 

7. An increase in load accomplished by increasing 
the difference between supply and return air 
temperatures will result in an increase in 
humidity loss. 





Diner Goes All-Out for Comfort 


The potential of modern engineering design was 
given full swing recently in the construction of the 
“World’s Largest Diner” installed for James Mears 
in Union, N. J. 

Approximately one full year of operation has placed 
the mechanical plant in the “proven” class through all 
seasons and conditions. 

Dining space is afforded in two dining cars placed 
at an angle of ninety degrees to form an “L” with a 
total frontage of 135 ft, each car being 16 ft deep. 
The enclosed agea of approximately 40 x 65 ft serves 
as kitchen, with basement for lockers, deep freeze 
storage, boiler room, refrigeration equipment, bakery 
and refrigerated garbage room: 

Summer comfort conditions were of prime import- 
ance in the design of the diner. In addition to alu- 
minum reflecting exterior surfaces and 4 in. of fiber 
glass insulation throughout, Koolshade screening and 
double glass windows minimized the heat gain to the 
point that the refrigeration load was dependent upon 
occupancy and ventilation air requirements alone. 

Placing the short order grille in the kitchen area, 
further reduced the usual diner load in the amount of 
Sensible and radiant heat gain from the equipment. 

To eliminate any possibility of circulation of cook- 
ing odors, all recirculated air is passed through car- 
bon absorbent filters. 

The use of monolithic floor construction in the din- 
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New Jersey’s “world’s largest” diner 


ing cars permitted the installation of radiant pipe coil 
surface of sufficient capacity to meet the normal heat 
loss of the cars (excepting infiltration or ventilation 
air) at an average floor temperature of less than 85F 
with zero outside temperature. 

A total of 50 boiler horsepower, 50 tons of refriger- 
ation, and an electric service of 75 kw demand rating 
stand behind the scenes to provide comfort and service 
to the Deluxe Diner of Union, N. J. 


HORACE M. PATRICK. 
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Introduction of Noise Factors 
in Air Streams 


J. CASSIE 


Research Engineer, Westinghouse Electric Corp., 
Sturtevant Division, Hyde Park, Mass. 


Typical cases where noise developed in installations, 
and the steps taken to correct or alleviate condi- 
tions are described. The author has had extensive 
experience with various noise factors in air streams. 


OISE is among the many problems confronting 
those responsible for supplying equipment and 
designing or operating air systems. . 

Noises are relative affairs. For example, in the 
vicinity of elevated railways, other noises pass un- 
noticed. When elevated lines were recently removed in 
New York City, complaints were immediatly registered, 
concerning the other local noises which had previously 
existed but which had continued unnoticed due to 
masking by the elevated noises. 

Since the writer makes no claims of being an 
acoustics engineer, it -is the purpose of this article to 
point out several typical cases of different types that 
were personally encountered in air handling systems 
and, in some cases, to relate what treatments proved 
effective. 

Noise is more complex than problems in other phases 
of air movement. The trouble may result chiefly due 
to the acoustics of the space serviced by air-handling 
equipment, while the equipment itself is an innocent 
bystander. Or, the equipment may be at fault for 
many reasons. 

Again, both room and machinery may each be harm- 
less, but each criticized, due to a faulty duct connecting 
them. 

A vibration outside the system may be transmitted 
to the system at some point, resulting in no noise 
within the ductwork. The duct can then act as a 
speaking tube to convey the offending sound, as well 
the air, to the room. While in some cases treatment 
consists of sound isolation, in others sound absorption, 
many installations utilize both isolation and absorption. 


Sound Prevention Important 


Treatment is restricted by practicability of the 
desired application of sound control materials. The 
number of cases which lend themselves to satisfactory 
treatment is increasd by the excellent work on the 
part of sound control materials manufacturers who 
have made available a wide range of materials. 

The equipment manufacturer should plan, manu- 
facture and test his appliances (such as compressors, 
fans, refrigerators, oil burners) with quietness as one 
of his objectives. This may necessitate boxing in the 
equipment with blanketed enclosure walls plus properly 
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placed absorbers. Here, as elsewhere, “an ounce of 
prevention is worth a pound of cure.” Fans, selected 
for operation near the proper point of its operating 
characteristic curve will result in a quieter installation 
than selections at other points on this curve. 

Outlet velocity is not necessarily a criterion of 
quietness, nor is tip speed. As a rule, up to about 
11% in. static pressure, there is no appreciable noise 
from the fan. Above this pressure, soundproofing is 
probably needed. At 4'% in. or above, it is definitely 
required. The design and alignment of equipment 
parts must be carefully handled and such factors as 
suitable lubrication must receive proper attention. 
Parts may be isolated from each other by rubber 
snubbers or panel dampening and sound absorption 
can be used to supplement careful design. 

The inspection department must insist on these de- 
tails being employed. 

In this age of high-speed tendencies, even after the 
manufacturer has done his best, sound and/or vibra- 
tions may still emanate from the equipment or result 
from its operation. 


< 


Air-Borne Noises 


Sound is transformable into vibration and vice versa. 
In equipment such as a fan or compressor there is 
mechanical movement of some parts, and this motion 
is accompanied by varying degrees of noise. The 
barrier surrounding the unit, say the cabinet of a self- 
contained air conditioning unit, lacks acoustical prop- 
erties to sufficiently isolate or absorb the noises. There- 
fore the noises become air-borne sounds. Some means 
of sound control must be applied to red@ce the ultimate 
and inevitable sound energy to such a low fraction of 
the original as to be considered satisfactory when 
transmitted to other parts of the structure. 

Surfaces of equipment enclosures often act as 
sounding boards; the room beyond the enclosure, as 
loud speakers. The stiffer the enclosure, the less the 
amplitude of their vibrations and the less the resulting 
noises. However, the degree of stiffness is limited by 
practical economic and other considerations. Applica- 
tion of relatively soft materials to the enclosure sur- 
faces induces a damping effect just as does the soft 
pedal action of a piano in the case of vibrating strings. 

Such vibrations as cannot be prevented must be 
absorbed by means of isolation bases calculated in 
relation to the machinery weight and frequency of 
vibration. Now, having given the equipment proper 
attention from the viewpoint of quietness, the residual 
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#\ibration emanating therefrom is usually isolated from 


the attached ductwork or serviced space by means of 
canvas connections. 

In spite of these measures and a very quiet equip- 
ment, the perfect air stream may enter an imperfect 
ductwork. For example, we can have a perfect stream 
fowing from a fan, thence through a canvas connection 
and finally meeting a partly-closed damper. Here the 
consequent eddying is accompanied by vibrations and 
noise through no fault of the mechanical equipment. 
Thus, the ductwork needs soundproofing regardless of 
quiet mechanical equipment. 

Where a common duct supplies more than one outlet, 
the branch ducts should be soundproofed to prevent 
cross-talk. The lining of any duct naturally depends 
upon the sound intensity. In general, it is well to 
extend the lining, in the direction of air flow, a dis- 
tance about 10 times the average cross-sectional dimen- 
sion. For example, consider a duct 10 in. x 14 in. The 
average dimension is thus 12 in. or 1 foot. Lining 
length by the rule would be 10 ft. If this length of 
lining is not possible, partitions can be used to divide 
the duct cross-section into squares, similar to those 
in an egg box. The resulting cells, which are relatively 
short depth are then soundproofed. Such sound trunks 
can be purchased ready-made. 

Merely lining around the bend of one 90° elbow is 
often effective and may be as satisfactory as several 
pipe diameter lengths of lining. 


Placement of Lining Material 








Quieting noises within a duct is fairly readily 
affected by lining material scientifically developed by 
reputable manufacturers. These producers give proper 
consideration to such practical considerations as fire 
resistance, water resistance, and maintenance of low 
frictional resistance on surfaces which the air contacts. 
Materials must prevent excess light reflection where it 
would be hard on the eyes and must fulfill sanitation 
and vermin-proofing requirements beside being easy 
to install. Research by materials manufacturers points 
out that a specific type of acoustical material which 
absorbs about 80% of a noise at frequency of 4,096 
cycles per second will absorb only about 20% at 256 
cycles per second; when the thickness of this same 
material is doubled these figures are altered to 84% 
and 41%, respectively. Having complete data, the 
manufacturer is in a position to recommend the ma- 
terial specification applying in each case. This speci- 
fication will include the amount of absorption of the 
material, specified thickness, the amount of material 
needed, and the strategic locations to make effective 
use of the material. 

An appliance such as a bank of spray nozzles may 
set up noises within the system. As the duct supports 
may have metal-to-metal contact with the building 
structure, it may transmit outside vibrations to the 
duct interior. 

With large systems, a separate sound-isolated room 
1s often used to house the equipment. Sound absorbing 
materials may be used as a supplement. 

Following are some noise trouble installations coming 
to the writer’s attention: 
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In a very tall utility building, the ventilating equip- 
ment was located on the top floor. A noise complaint 
was made against the fan. The writer visited the 
installation on a calm spring evening but no noise 
was discernible so no attempt could be made to find a 
solution. The customer then pointed out that this noise 
was only intermittent. Later it was found that the 
“intermittent” element was the very high flagpole 
atop the building. During a wind the pole base 
worked against its socket and the resulting vibration 
was transmitted to the building and then to the duct- 
work, where it was transformed into air-borne noise. 
The solution was isolation of the vibration. 

In a Chicago hotel, a ventilating fan properly 
selected for quiet operation, was installed in a top 
floor equipment room. Many duplicate fans of the 
same size, tip speed, outlet velocity and operation point 
had previously been installed with no noise complaint. 
The room just below could not be used as sleeping 
quarters due to the noise of the hotel fan. 

It developed that the fan foundation bolts were 
secured directly to the building steel. These bolts in 
conjunction with the floor, formed an excellent loud- 
speaker from which the sound entered the bedroom. 
The solution was to mount the unit on a vibration 
isolation platform. 

A similar case occured in a large public building in 
New York City. In this case the noise was slight in 
the fan equipment room and adjacent rooms. However, 
in the stairwell and elevator shaft, some 40 ft away 
the noise reached a prohibitive level. The equipment 
vibration, which in itself was slight, traveled along the 
I-beams with which it was in contact. The beams 
terminated at the stairwell where the vibration was 
transformed into noise. The marble stairwell had prac- 
tically no power of sound absorption. In the stairwell, 
with no perceivable noises in the building, a noise 
caused by the clapping of hands persisted for an un- 
believably long period after the clapping ceased. In 
this case, while sound isolation of the unit from the 
building would help, because of hard-surfaced walls, 
further treatment would be necessary to attain a 
reasonable degree of quietness in the stairwell. 

In this particular building the compressor manufac- 
turer could not get the machine accepted even after 
treating the compressor room with lead blankets and 
was ultimately forced to move the compressor through 
a 20-in. wall into a space beneath the sidewalk. 

In connection with the ventilation of a large insur- 
ance company building, all fans were accepted except 
the exhauster servicing the toilets. The ductwork 
running between the toilet exhaust grilles and the 
fan included only one right angle elbow plus a few 
diameters of straight duct. It was first thought that 
the noise originated in the fan bearings. Roller, ball 
and sleeve types were used to no avail. Next, the duct 
suspension straps were rubber isolated from the build- 
ing steel. This had little or no effect on the noise in 
the toilet. Then slats, covered with sound-absorbing 
material were installed in staggered pattern between 
the fan and the toilets. The air thus festooned around 
them so the air in striking any of the absorbent ma- 
terial should lose some of its noise energy. These 
slats had little effect. It was ultimately decided to use 
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commercially recommended duct lining. Since the duct 
was comparatively short, this lining extended its entire 
length, including the elbow. This treatment proved 
successful and the fan was accepted by the customer. 

In connection with several power plant fans, the 
relation of the connected ducts to the fan caused the 
air heater casing and the ductwork (both of which 
were built of 3/16-in. boiler nlate) to develop cracks. 
Partitions installed to break up the air waves and 
eddies in some cases, and the pulsations in cther cases, 
eliminated the trouble. 

In other power plarit noise complaints, the sound 
could be heard 9 miles. Sound trunks placed in the 
chimneys proved effective in some cases. Alterations 
to some of the fan casing details were effective in 
others in reducing the noise. 

In one power plant, resonance in the air passages 


was the reason for cracks. There were two such 


passages in parallel and identical in length and cross- 
section. A pieces of heavy canvas was hung as a baffle 
in a portion of one passage and this altered the effec- 
tive length so that it was different from the length 
of the second passage. This caused an interference of 
the waves from the two passages so that almost total 
nullification of waves, and the accompanying vibration, 
resulted. 


Sound Reduction at Radio City 


At Radio City, in the R. C. A. Building broadcasting 
studios, sound effects and sound reduction are of prime 
importance. Here, a straight line absorption character- 
istic was desired for acoustic materials, i.e., absorption 
at all frequencies over the essential portions of the 
scale of musical pitch to very nearly the same degree. 
In the same studio, different conditions are required 
by a band and a string quartet. 

By remote control, push button panels are caused to 
slide in and out of pockets along the wall. Microphones 
and artist locations are adjusted to suit the type of 
program to provide the uniform blending. 





Since a microphone on the studio stage responds as 
would a one-eared person standing at the microphone 
location, it picks up sounds which would be inaudible 
if the sound came from the stage directly to the ear 
of a person in the audience. Therefore, the studio 
itself must have an extremely low sound level of the 
order of a few decibels above the minimum threshhold 
—even when the air conditioning system is in opera- 
tion, and in spite of the rumbles of an underground 
subway train near the building foundations, plumbing 
and electrical conduit contacts, and other building 
equipment. 

Some soundproofing details of the studios include 
isolation of the entire studio from the building by 
means of acoustic material chairs and the floor I- 
beams; felt pads and other isolators between the out- 
side of the studio walls and the surrounding structure; 
wall and ceilings composed of fabric-covered perforated 
Transite; heavy layer of rock wool, layeys of spruce 
strips closely spaced. The ceiling is suspended from the 
building structure by special isolators and _ strap 
hangers. The floor is covered with heavy linoleum. 

Multiple-glass partitions are arranged at such angles 
as to avoid sound reflections. Light fixtures are flush 
with the ceilirg. In addition they are proofed against 
resonance and sound transmissicn. 

A sound of a subway train in one studio cannot be 
heard in an adjacent studio. Vestibules surrounding 
the studio are formed in the manner of an air lock 
(with double doors). Here, the doors form “sound 
locks”’. 

Sound treatment of the air conditioning system 
servicing the studios was accomplished by many means. 
Ducts were scundproofed on their outsides as well as 
insides. Clips with hair-felt furnished point of contact 
protection. Pipes were hair-felt isolated. 

From these case histories it is evident that sound 
troubles call for simple remedies in some cases and 
very comprehensive programs in others. The average 
engineer can handle the simpler cases himself; the 
acoustics engineer is needed for others. 





New Furnace Designs Save Industrial Dollars 


Combustion engineers are meeting the challenge of 
advancing costs of standard fuels by developing new 
types of furnaces which will burn low-cost substitute 
fuels in industrial processes, it was revealed at a fuels 
session of the annual meeting of ASME in Atlantic 
City. Otto de Lorenzi, director of education, Combus- 
tion Engineering Co., New York, was the speaker. 

In his paper, Furnaces for By-Product Fuels, Mr. 
de Lorenzi said that furnace designs already have been 
developed to handle by-product fuels from oil refinery 
operations, and from the manufacture of steel, coke, 
lumber, pulp and sugar. Other furnaces are in experi- 
mental stages and many improvements in methods of 
drying, feeding, and burning the fuels soon will be 
available. 


By-products from oil refineries include a solid resi- 
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due called asphaltic pitch, petroleum coke, and acid 
sludge. Two principal by-product fuels from steel mill 
operations are blast furnace gas and coke breeze, the 
latter a coke which is too small even for domestic 
heating. The lumber industries’ great sawmills, located 
in the Northwest, provide large quantities of wood 
waste for steam generation. Paper mill by-products 
include wood-room refuse in the form of wet bark, 
culled wood, sawdust, butt ends; and spent alkaline 
liquors from chemical processes. In the manufacture 
of sugar, one of the by-products is cane trash, known 
as “bagasse,” the refuse remaining after the juice is 
extracted from the sugar cane. 

Technical descriptions and drawings of furnace de- 
signs now available for burning these erstwhile 
“waste” materials were supplied by Mr. de Lorenzi. 
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By T. W. REYNOLDS 


TEST FOR BOILER WATER 
CLEANLINESS 


If trouble at the boiler is attributed 
to oil and dirt in the boiler, the fol- 
lowing tests will determine whether 
cleaning of the boiter water is neces- 
sary. 

Draw off a small quantity of the 
water from the try cock near the 
water line. After the usual sediment 
within the cock has been flushed out, 
collect the cleaner draw-off in a small 
pan and boil this water over a gas jet. 
At the same time boil an equal quan- 
tity of water, such as supplied to the 
boiler, in another pan of the same size 
over another gas flame set at the 
same height. 

Any substantial increase in ebulli- 
tion of the water sample that was 
drawn from the boiler over that as 
taken from the cold water supply will 
indicate that the boiler should be 
cleaned, especially so if the water 
boils over the top of the pan. 


FREEZING WEATHER 
GUARANTEE 


A suit involving heating guarantee 
in a Brooklyn case some years ago 
was submitted to an arbitrator. The 
arbitrator knew a little (knew little 
was more like it) about heating as 
he owned several properties and 
therefore thought he had experienced 
a full course. 

The contractor was one of those 
here today and gone’ tomorrow. 
Brooklyn at that time seemed full of 
them—electricians or what not who 
set up shop, hired some steamfitters, 
a lot of salesmen on commission 
basis, and a good lawyer on a yearly 
basis. Sometimes their salesmen 
didn’t even estimate a job, but found 
out the other fellow’s price and bid 
below it. 

Such jobs have to be done cheaply 
—a single main down the central 
corridor of the apartment cellar with 
long branches to the outside walls. 
Each side of such corridors there is 
usually a lot of locked compartments 
for tenants’ storage. Such places are 
a nuisance to pipe through. 

As usual, this job did not have 
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enough boiler and radiation to heat 
to 7OF with zero outdoors. It had 
about enough to heat satisfactorily 
when it was 32F outdoors. This, | at- 
tempted to show by means of compu- 
tations. Unfortunately, it developed 
that the contract with the uninformed 
owner was a form merely guarantee- 
ing to heat the premises when it was 
freezing weather outdoors. The value 
of an expert witness against such a 
tough legal background was doubtful. 
Quite often this is true, justice being 
dispensed according to the things that 
people sign and not in accordance 
with the merits of the case. 

The arbitrator decided the case for 
the contractor on the basis of the 
guarantee and ironically used the com- 
putations of the owner’s expert in sup- 
port of his position. Much argument 
was then brought to bear on the fact 
that ice has temperatures of 32F and 
below and that it is freezing weather 
at the North Pole far below 32F. The 
arbitrator replied that anyone knows 
that things don’t start to freeze. until 
the surrounding temperature lowers to 
32F and below that they are already 
frozen, so, no doubt, he was technically 
right. 


WATCHING THE SMOKE 


Illustrated is a home-made periscope 
for the observation of smoke conditions 
within a breeching. The upper mirror 
at 45 degrees enables one to obtain a 
fairly good view of the breeching in- 
terior as reflected to the mirror below. 
The bottom mirror is also at an angle 
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Watching the Smoke 


so that it can be located high enough 
to provide passageway below and still 
show what is going on. Access doors 
are required and a slide or cther 
damper at the bottom of the duct, 
which damper should be closed when 
the periscope is not in use. The sheet 
metal duct need be only about 8 in. 
square. 






MINIMUM VENTILATION 


What are the things that can be 
done so as to reduce ventilation re- 
quirements? Some of them are as 
follows: 

A low temperature exhaust duct 
should be run uninsulated through a 
very hot area (where this is feasible) 
so as to remove some of the heat in 
this area. On the other hand, the sup- 
ply duct where it has to run through 
such an area should be well insulated. 
Hot hoods should obviously be in- 
sulated. Exhaust at these hoods should 
be made as effective as is practical to 
do so, especially where humidity is 
being removed. Air (other than that 
required to pick up heat and humidity 
directly from the process) shou!d 
travel the occupied zone. Exhaust air 
from electrical equipment may provide 
make-up air and heat to toilets which 
are under exhaust, using a by-pass to 
outboard if and when desired. 

Ventilation by exhaust alone is least 
efficient, since infiltration is not con- 
trolled. Infiltration is along the line of 
least resistance, from one or many 
points. Ventilation by supply alone is 
more efficient since it is directional, 
though exfiltration may be at one or 
many points. Supply supplemented by 
some exhaust is the most efficient. 

A fan with variable speed or other 
means of control for reducing the air 
quantities will save on ventilation air 
in many cases. It will often be found 
in actual practice that the fan can be 
operated at the lowest point of air 
delivery and yet give satisfaction. The 
only thing that upsets this line of rea- 
soning is that in most cases the fan 
will be found set for its highest de- 
livery and never changed thereafter. 

One can place a space under a slight 
partial pressure either above or below 
that of the atmosphere, but generally 
speaking you can’t get air into a space 
or take it out unless both are done 
and in equal quantities. Now the lay- 
man doesn’t as a rule understand this 
as may be evident from the following 
recent incident. 

The layman had a starch room in the 
area where candy was made. He didn’t 
want any drafts in the room; just a 
little exhaust was all he wanted—no 
air supply. In vain it was pointed out 
that make-up air must be _ supplied 
either mechanically to the room or 
else be drawn in. He said definitely 
no, he only wanted a little exhaust, 
“just enough to suck the wind out.” 
This man was certainly going to use 
as little ventilation as possible. 
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BOILER TROUBLE CHECK LIST 


Boiler fails to deliver enough heat. 
Check 2-3-5-8-11-12-15-20 

Unsteady water line. Check 6-9-22 

Water disappears from gauge glass. 
Check 10-16-21-22-23 

Boiler water carries over into steam 
main. Check 6-9-14-19 

Slow response to damper operation. 
Check 2-8-13-20 

Too frequent cleaning of flues required. 
Check 4-7-17-20 

Boiler smokes through firedoor. 

Check 1-18-20 

Dirty flues 

Inferior fuel 

Improper piping 

Smoky combustion 

Undersized boiler 

Excessive output 

Combustion rate too low 

Improper attention or firing 

Grease and dirt in boiler 

Valve closed in return line 

11 Soot covered heating surfaces 

12 Insufficient radiation installed 

13 Clinker accumulation on grate 

14 Outlet connections of too small an 
area 

15 Wrong arrangement of boiler sec- 
tions 

16 Priming due to grease and dirt in 
boiler 

17 Too much excess air in fire box 
chills the gases 

18 Smoke outlet from boiler partially 
filled with fuel 

19 Insufficient steam dome, or too 
small a steam liberating area 

20 Inadequate draft. Check boiler, 
chimney and smoke-pipe for air 
leaks 

21 Too great a pressure difference 
between supp'y and return causing 
water to back into return 

22 Bottom of water column connected 
into a very active section or thin 
waterway, therefore not showing 
actual boiler water level 

23 Improper connections between boil- 
ers in battery, so that excess pres- 
sure of one boiler pushes water 
into the boiler with lower pressure. 
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WASHING SOOT FROM BOILER 


Too much soot in the boiler flues and 
smoke hood may help the draft for the 
stack temperature rises, but it’s a very 
poor way of obtaining more draft. The 
flues should, of course, be kept clean 
and in this connection the writer likes 
to shock other engineers by relating 
the method of cleaning he once used 
on a round cast iron coal-fired steam 
boiler. 

It was a very simple method, one 
not according to Hoyle, and consisted 
merely in washing the soot out of 
every nook and corner with a water 
hose. A small wood fire was used to 
dry out the boiler afterwards, so that 
there was finally no moisture to com- 
bine with soot to cause troubles after- 
wards and there was no soot for the 
moisture to combine with. The boiler 
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is still there and going strong at the 
age of 17 years, notwithstanding the 
drastic cleanings it once got during a 
period of 5 years. 


A GARAGE PROBLEM 


The steam heating system that we 
are going to discuss is in a small 
garage. It is such a simple system, 
with only a small unit heater in the 
office and a large unit heater out in 
the shop. The heaters and the blower 
on the boiler are thermostatically con- 
trolled. When heat is called for, the 
blower develops heat at such a high 
rate that the safety valve blows, espe- 
cially so when one or both of the 
heaters cut out. If there were no 
blower, the safety valve would still 
pop, though not so often or as long. 

This difficulty was overcome by di- 
version of the steam, otherwise wasted 
through the safety valve, to 200 sq ft 
of wall radiation installed in the 
garage itself. These radiators also 
kept the garage above freezing tem- 
peratures at. night. 


COUNTER FLOW OF VAPOR 
PRESSURES 


One of the things sometimes lost 
sight of is that vapor pressures can go 
counter to air flow. To illustrate, sup- 
pose you have to condition a space to 
be used for the making of candy. In 
order to keep the humidity down, the 
air before conditioning may be taken 
100% from outdoors. This air must 
finally be relieved from the space, so 
what cou'd be better than to relieve 
it through a register or a relief damper 
in the wall separating the space from 
the candy kitchen. It would help to 
cool the kitchen and provide make-up 
air for the kitchen exhaust. Its a nice 
set up, (See Sketch) but it won’t work, 
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because vapor from the kitchen wi} 
go backwards through the register 
and add humidity to the space in ques. 
tion, at least so it was said in just 
such a case. 

At least so it was said, but no harm 
could result as the vapor conditions in 
the kitchen were not high enough in 
such a small space to disturb con- 
ditions within the shop. In any event, 
the cooling unit was able to take care 
of any vapor pressure that might go 
back to the shop and furthermore the 
method used was the least of two evils, 
Meanwhile, however, the design was 
changed so as to eliminate the air 
relief from shop to. kitchen, sub- 
stituting instead relief by way of a 
duct directly connected to the main 
exhaust duct, as shown dotted on 
the sketch. Just about this time, some- 
one came along and pointed out that 
vapor pressure from the gas jets in 
the oven would be even higher than 
in the room and could very well travel 
backwards through the main exhaust 
duct through the branch duct shown 
and thence back into the shop. So the 
dotted duct was removed from the 
plan. 

Within industry it sometimes hap- 
pens that the occupants of a space are 
fully as uncomfortable as the oc- 
cupants of an adjacent space, which 
due to process is at a high humidity. 
The humidity of the process space can 
be kept down if it is possible to ex- 
haust the vapors as formed. On the 
other hand, if the humidity is a con- 
dition which must be maintained, there 
is nothing that can be done to keep it 
from travelling to the adjacent space, 
except to interpose vapor barriers be- 
tween the two spaces. 

The fact that differences in vapor 
pressure send vapor to the region of 
lowest pressure through most anything 
is often lost sight of when calculating 
the latent load of a conditioned build- 
ing of hollow glass block. The air does 
not get through but the vapor does. 
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NEWS OF EQUIPMENT AND MATERIALS 





‘ 


Metal Comparator 
NAME—G-E metal comparator. 
PuRPOSE—Electronic instrument to 
provide a quick means of comparing 
magnetic or non-magnetic metal 
parts with a specific standard. 
FEATURES — Unit employs a bal- 
ancing network and indicating in- 
strument in a steel cabinet to which 
is connected an external test coil. 
Test coils of different sizes are 
available ranging from 1% in. to 3 
in. inside diameter. Equipment is 
designed for operation from 60- 
cycle, 115-volt current. 

OPERATION — Reference specimen 
for group of specimens to be com- 
pared is placed in the test coil and 





adjustment made to secure the 


initial balance. This is indicated 
by a zero reading on the indicating 
instrument. After the reference 
specimen has been removed, parts 
to be tested are inserted in the 
coil. When tolerances have been 
established, specimens can be com- 
pared on the basis of the dial read- 
ing. 

MADE BY—General Electric Co., 
Schenectady 5, N.Y. .......c:c0000 600 


Valve 
NAME—Henry push-button pack- 
less valve. 

PuRPOSE—For handling water or 
any fluid non-corrosive to brass. 

FEATURES—Valve is normally open 
and is designed for use where 
either manual or automatic in- 
stantaneous valve operation is de- 
sired and where leakage around 





conventional packing would be ob- 
jectionable. Unit has a renewable 
diaphragm, renewable disc, and a 
threaded collar around the push 
button so that it can be mounted 
through a flush panel opening. Unit 
is said to be suitable for pressures 
up to 100 lb. Valve can be supplied 
with male SAE, IPS, or female 
solder connections in sizes 4 
through % in. 

MADE By—Henry Valve Co., 3260 
W. Grand Ave., Chicago 51, Ill...601 


Refrigeration Control 
NAME—Alco type 732 snap-action 
suction valve. 
PuRPOSE—Temperature control. 
FEATURES—Dial on valve is marked 
with 1 deg. graduations for accu- 
rate control. The operating dif- 
ferential between open and closed 





is set at 2F. Automatic defrosting 
is obtained on the off-cycle where 
the fixture temperature is above 
freezing. The narrow temperature 


differential is said to minimize 
frost build-up by reducing the on 
periods. Capillary tubing is 5 ft 
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long. Valve is 334 in. high and 
weighs 2 lb. 

SIZES AND CAPACITIES—The nom- 
inal capacity is 0.5 ton with Freon- 
12 or 1.75 ton with CH,Cl. 
LITERATURE—Bulletin No. 732. 
MADE By—Alco Valve Co., 865 
Kingsland Avenue, Saint Louis 5, 
BO sitivnissciiiipinincncicnineeiasdl 602 


Condensate Pump 
NAME-—Skidmore model HS pump. 
PURPOSE—To meet low-price mar- 
ket for boiler feed and condensate 
pump. 

FEATURES—Low receiver inlet with 





capacities of 1,000 to 65,000 sq ft 
E.D.R. and discharge pressure from 
10 to 75 lb. Economy is said to 
result from simplicity of design and 
smaller motor size required. Made 
with a steel or cast iron receiver 
and mounted on a steel or cast iron 
base. 

MADE By—Skidmore Corp., St. 
Joseph, Mich, ........cccccccccccsceeseeees 603 


Electrodes 


NAME—ACWeld carbon electrodes. 
PuRPOSE—Carbon electrodes devel- 
oped for use with a-c welding 
equipment. 

FEATURES—Makers claim that this 
type electrode gives a clean, wide — 
flame for use in brazing copper and 
brass tubing, heat treating, solder- 
ing, and welding. Electrode can be 
supplied plain or copper-coated for 
better carrying capacity and burn- 
ing qualities when current is high. 
MADE By—Speer Carbon Co., St. 
Mar yO, PG. .......0.scrcccccecccrssereccecees 604 
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Heater 
NAME—Heatriever. 
PuRPOSE—Space heating through 
the use of waste stack heat. 
FEATURES—Unit fits around smoke 
- pipe of furnace or boiler and is said 
to retrieve the waste heat and to 
deliver a constant flow of heated 
air, forced by fan and directed by 
means of an auxiliary duct. Mak- 
ers claim that an area 12 x 15 ft 





may be heated with this unit. The 
motor is induction type, 110 volts, 
60 cycle, single phase, 5 amperes, 
operating at 3,400 rpm. 

MADE By—Crane Equipment and 
Supply Company, Waterbury 85, 


Stoker 


NAME—Motorstokor. 
PURPOSE—Automatic burning of 
coal. 

FEATURES—Two boilers, one placed 
within the other, are said to pro- 
vide far more heat-absorption sur- 
face than the customary single- 
boiler furnace. Provided with in- 
duced draft, air is drawn up 
through the revolving fuel bed and 
keeps the hot gases whirling in a 
double circulatory system. After 
gases swirl around inner and outer 
surfaces of boilers they are caught 
‘by a baffle and fed back into the 
eddy around the boilers to extract 
an additional amount of heat. 
Swirling gases also provide auto- 
matic cleaning. The boiler unit is 
made of 4 in. fire box steel in ac- 
cordance with A.S.M.E. code. Fuel 
burning unit is mounted in the 
boiler base. Bin-to-boiler worms 
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are of stainless steel. Ash is de- 
posited in sealed containers. In- 
cluded with each unit is a complete 
set of prewired controls. Rice and 
buckwheat coal are used. 

SIZES AND CAPACITIES—Unit has a 
Btu rating of 240,000. Boiler shell 
dimensions are height, 43 in., 
diameter, 27 in., and weight, 700 lb. 
MADE By — Hershey Machine and 
Foundry Co., Manheim, Pa.......606 


Air Exhauster 
NAME—Jenn air exhauster. 
PuRPOSE—To remove contaminated 
air from confined spaces. 
FEATURES—Unit is designed for 
mounting on the outside wall with 





its louvered ‘inlet extending through 
the wall and connecting directly to 
the duct system. Discharge outlet 
is said to provide higher air deliv- 


ery with lower horsepower. Unit 
is constructed of aluminum and was 
designed for the removal of dust, 
smoke or vapors. Motor is mounted 
entirely outside the air stream. 


SIZES AND CAPACITIES—Model 800- 
A, rated at 980 cfm, powered by a 
14-hp heavy duty motor. Other sizes 
to be available soon. 

MADE By—Jenn Air Products Co., 
825 Bankers Trust Bldg., Indian- 
I, BOE hestscictvrcmmmmnaial 607 


Flexible Coupling 


NAME—Dodge_ taper-lock flexible 
coupling. 
PURPOSE—For coupling motors and 
machines. 


FEATURES—Center of the 


dise 





coupling can be removed by loos- 
ening coupling flanges and sliding 
them apart on shafts. Large diam- 
eter centerless ground pins are 
pressed into flanges and can be 


‘easily renewed. Center disc is of 


oak tanned sole leather. Coupling 
is machined all over to insure 
balance and true running. It can 
be disconnected without moving 
coupled machines. 

LITERATURE AVAILABLE — Bulletin 
A-410. 

MADE By—Dodge Mfg. Corp., 
Mishawaka, Ind. .............ccccccc000 608 


Seatless Valve 


NAME—20th Century seatless valve. 
PURPOSE—To control flow of liquids. 
FEATURES — Highly polished stem 
engages two synthetic rubber col- 
lars—one at each end of the valve. 
In open position, stem is withdrawn 
from lower collar permitting flow 
of liquid. Stem remains engaged 
in upper collar preventing moisture 
from entering threads. No washer, 
gland packing, or valve seat other 
than synthetic rubber collars is re- 
quired. © 

MADE By — Knowles-Fisher Corp., 
Gowanda, N.Y. ...ccccccccsscesseeeeeeees 609 
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Steel Plate Boiler 
NAME—Utica cylindrical boiler. 
PURPOSE—For heating small to 
large size homes, small apartment 
houses and commercial structures. 
FEATURES—One_ style of boiler 
serves for either steam vapor or 
hot water heating. Boilers are 
made of corrosion resisting steel 
14 in. thick. Specially shaped flues 
provide high heat transfer effi- 
ciency with low draft loss. Flues 
are readily accessible by removing 
one nut. Compactness of boiler 
permits even largest capacity unit 
to clear 27 in. doorway. Large com- 
bustion chamber door facilitates 





burner servicing. Built-in tankless 
coil supplies year around hot water. 
Flush type jacket requires small 
floor area. Cabinet type jacket 
allows enclosing almost any stand- 
ard burner. Full coverage insula- 
tion is designed for rapid applica- 
tion to boilers. 

SIZES AND CAPACITIES—Sizes from 
77,000 to 216,000 Btu. 

LITERATURE AVAILABLE — 4 - page 
bulletin. 

MADE By—Boiler Division, Utica 
Struc. Steel, Inc., Utica, N. Y...610 


Gas Alarm 
NAME—Davis gas alarm system. 
PURPOSE—To announce the presence 
of combustible vapor or gas. 
FEATURES — When gas mixtures 
reach a pre-selected percentage of 





the lower explosive limit for the 
gas mixture, a series of relays 
operate to sound an audible alarm 
and to operate control appliances. 
Each cabinet has its own analyzer 
head but where a group of these 
instruments are used all can be 
served by the same pump. Meter 
on cabinet is calibrated for the 
specific gas or vapor on which the 
system is designed to operate. A 
small light indicates when instru- 
ment is operating. 

MADE By—Davis Emergency Equip- 
ment Co., Inc., 45 Halleck St., 
Newark 4, Ni Ju c.cccccccccccssccesees :...611 


Effective Temperature 


NAME—Airgraph Model A-101. 
PuRPOSE—For indicating comfort 
zones in rooms. 

FEATURES — Instrument indicates 
the temperature and relative hu- 





midity on drum dials and also 
shows the healthful balance by 
means of comfort zones imprinted 
as black areas on the dials. When 
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the black areas on the two drums 
register opposite each other then a 
comfort zone has been reached but 
when they fail to do so either con- 
trol of temperature or humidity is 
necessary. 

MADE By—The Middlebury-Carson 
Mfg. Co., 549 W. Randolph St., 
CONN RG TINS cvissssicisnsssiicincrcanssasal 612 


Gages 


NAME—Frostline gages. 

PURPOSE — Instruments designed 
for the refrigeration industry. 
FEATURES—Instruments have an 
adjustable pointer to facilitate re- 
calibration; a removable screw 
check to prevent damage to the 





Ww 


Bourdon 
surges; and large dials with 1-in. 
graduations on the vacuum gage. 
Dials and pointers are treated with 


spring from _ pressure 


luminous material to facilitate 
reading in semi-darkness. The low 
side vacuum gage is a compound- 
retard gage protected to 200 lb 
over-pressure. 

MaDE By—United States Gauge 
Division, American Machine and 
Metals, Inc., Sellersville, Pa.....613 


Insulation 


NAME—Cellulite Type E_ insula- 
tion. 

PuRPOSE—Heat insulation of build- 
ings. 

FEATURES—Flameproof cotton bat- 
ting is provided with a vapor seal 
on one side and a tough paper cov- 
ering on the other. Insulation is 
made in standard 16-in. wide rolls 
and in 30 and 50-ft lengths. Comes 
in thicknesses from 1 in. to 3% in. 
MapDE By—The Gilman Brothers 
Co., Gilman, Conn. ............0000 614 
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Air Filter 

NAME—Trion electric air filter. 
PurRPOSsE—Filtering of air by elec- 
trostatic means. 
FEATURES—Metal cabinet houses a 
power pack, a water wash mechan- 
ism, and a collecting unit. All three 
are separate components and ean 
be removed through an access door 
in the front of the cabinet. Dust 
particles are electrically charged as 
they pass through the high voltage 
ionizing screen and are then at- 
tracted to collecting plates. Period- 
ically, depending on the dirt con- 
tent of the locality, the dirt is 
washed from the plates by a jet 
spray system and is flushed into 
the sewer. 














SIZES AND CAPACITIES—Model 100, 
up to 1200 cfm; model 200, from 
1200 to 1800 cfm; model 300, from 
1800 to 2400 cfm. 

MADE By—Trion, Inc., 1000 Island 
Ave., McKees Rocks, Pa. ............ 615 


Humidity Indicator 
NAME—Weston humidity indicator. 
PuRPOSE—Rapid calculation of rela- 
tive humidity. 
FEATURES—Instrument of wet and 
bulb type features Weston labora- 
tory thermometers. The unit is 
light and can be swung to get air 
movement around the wet bulb 
thermometer. A_ slide rule cal- 
culator is located on the face of the 
instrument arid indicates relative 
humidity from 10 to 100%. The 
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slide rule is set for the dry and 
wet bulb readings, and the percent 
relative humidity is read on the top 
scale. 

MADE By—Weston Electrical In- 
strument Corp., Newark, N. J...616 


Igniter Terminal 
NAME—Solderless 
minal. 
PuRPOsE—Connector for the high 


ignition _ ter- 





voltage igniter leads in domestic oil 
burners. 

FEATURES—Two insulation piercing 
contacts enter the cable parallel to 
the strands of wire to provide a 
large contact area without the 
chance of shearing the wire strands. 
A spiral crimp is used to attach the 
terminals. 

MADE By—Aircraft Marine Prod- 
ucts, Inc., 15383 N. 4th St., Harris- 
I aincisicctiacennssineniiceticcal 617 


Check Valve 


NAME—Spring check valve, series 
1000. 

PURPOSE—Spring-loaded piston op- 
erated check valve. 
FEATURES—Valves are cast from 
bronze and, after precision machin- 


ing, are individually tested. Valve 
is designed to operate with a min- 
imum amount of noise and to be 
used on air compressor lines, water, 
air, ‘oil or gas lines, and with gas 
pumps. 

SIZES AND CAPACITIES—Available in 
1%, 4, %, %, and %4-in. I.PS. 
screwed ends. Larger sizes to be 
available soon. 

LITERATURE - AVAILABLE — Bulletin 
No. 1001. 

MADE By—Pokorney Manufactur- 
ing Company, 3117 Clybourn Ave., 
I, TE, oaticecntesiscnstinceniesisnsiiaad 618 


Smoke Indicator 
NAME—Photoswitch excess-smoke 
indicator type 2A10C. 
PURPOSE—To indicate to the boiler 





room the condition of gases pass- 
ing through the flue. 
FEATURES—A photoelectric control 
and light source are mounted on 
opposite sides of the flue or breach- 
ing. The light beam from the light 
source projects through a _ small 
opening in the flue to the control 
unit. Control consists of a single 
phototube operating a dual relay 
system. An adjustment on the 
photoelectric control is set upon in- 
stallation to compensate for flue 
dimensions and other variables. 
Once this adjustment has_ been 
made, the instrument indicates and 
signals excess air, excess smoke, 
and efficient combustion. 

MADE By—Photoswitch, Inc., 77 
B’way, Cambridge 42, Mass.....619 
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Hot Water Boiler 


NAME—Brown electric steam and 
hot water boiler. 

PuRPOSE—Space heating for small 
homes. 

FEATURES—Cool water flows down- 
ward through short boiler tubes 
which surround the combustion 
chamber. Percolator reservoir, 
which serves as a sediment basin, 
completely surrounds the refrac- 
tory. Hot water percolates upward 
through long boiler tubes. Makers 
claim that this action brings more 
water in direct contact with the 
heating surface. Boiler is com- 





pletely arc welded from heavy 
boiler plate and boiler tubes. 
Equipped with a flange mounted 
Bettendorf, Nu-Way or Auburn gun 
type oil burner. Boiler is insulated 
with 2 in. of rock wool. 

SIZES AND CAPACITIES—Comes in 5 
sizes; radiation 450, 650, 1050, 
1,750 and 2,160 sq ft. 

MADE By—Brown Electric Co., 
Forest Hills, N.Y. w.cccccccccccecseees 620 


Steam Generator 


NAME—Speedylectric steam gener- 
ator. 

PuRPOSE—Rapid generation of high 
pressure steem for industrial use. 
FEATURES—Unit was designed to 
deliver up to 85 lb of steam per hr 
et 500 Ib per sq. in. and to provide 
controlled processing temperatures 
up to 470F. Unit has been designed 
to be installed without the need of 
smoke stacks, flues or long fuel 
lines. Steam is generated by the 








resistance of the boiler water to the 
passage of electricity between solid 


metal electrodes. Complete auto- 
matic regulation holds adjustable 
steam pressure and temperature at 
a minimum electric input. 

SIZES AND CAPACITIES — 16 x 30 x 
3014 in.; weight, 350 Ib. 
LITERATURE AVAILABLE — Bulletin 
T-9. 

MADE By—Livingstone Engineer- 
ing Co., Dept. 2-3, 120 Milk St., 
Boston 9, Mass. .........::00ccecec0eee0es 621 


Pump 


NAME—Jabsco pump, model AL. 
PuRPOSE—For use in air condition- 
ing and where a small size pump 
unit is desired. 

FEATURES—Pump is constructed of 
bronze and is equipped with Monel 
shafting. Weight of unit is about 
134 lb. Unit has a flexible synthetic 
rubber impeller to provide an espe- 
cially low friction value when oper- 
ating. Pump is water lubricated 
and can be operated in either di- 
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rection with equal efficiency. Part 
connections are for %4 in. pipe with 
1% in. parts optional. 

SIZES AND CAPACITIES—Against a 
head of 10 ft at 300 rpm it can de- 
liver 0.5 gpm; at 870 rpm, 1.3 gpm; 
at 1750 rpm, 2.59 gpm. 

MADE By—Jabsco Pump Co., 2031 
No. Lincoln, Burbank, Calif.....622 


——_—_— 


Oil Burner 


NAME—Conco-Breese horizontal oil 
burner. 

PuRPOSE—Automatic oil burning. 
FEATURES—Makers claim that since 
gasification is complete within the 





vaporizing type burner proper, re- 
fractory linings and_ refractory 
combustion chambers are not essen- 
tial. Unit comes complete with all 
controls for automatic operation. 
SIZES AND CAPACITIES—From 2/3 
to 1 gph oil consumption. 

MADE By—Conco Engineering 
Works, Mendota, Ill. .................. 623 


Gravity Oil Furnace 
NAME—Capitolaire series GAV-0 
gravity oil furnace. 
PURPOSE—Space heating for homes 
requiring 50,000 to 65,000 Btu. 
FEATURES—Furnace is_ provided 
with a vaporizing oil burner oper- 
ating at low oil consumption rate. 
Burner is of the mechanical draft 
vaporizing type with built-in auto- 
matic electric oil-air control. This 
oil-air control automatically adjusts 
motor speed to give proper air draft 
for the proper amount of air being 
delivered. Firebox and radiator are 
built of copper bearing steel. 
MADE By—U. S. Radiator Corp., 
Detroit, Mich. .........ccccccccsee cee vee 624 
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Dewpoint Recorder 


NAME—Foxboro dewpoint recorder. 
PurRPOSE—For automatically _ re- 
cording dewpoint of air. 
FEATURES—The thermal bulb is lo- 
cated within a perforated cylinder 
9 in. long and 2 in. in diameter. It 
is wrapped with a saline saturated 
glass tape to conduct the heating 
current. Instrument can be installed 
either indoors or out. The record- 
ing instrument can be mounted as 
far as 600 ft from the measuring 
element. 

OPERATION — Moisture determina- 
tion is based on the fact that for 
. every water va- 
por pressure in 
contact with the 
salt solution there 
is an equilibrium 
temperature at 
which the solu- 
tion neither ab- 
sorbs nor gives up 
moisture to the 
atmosphere. The 
variable heat sup- 
ply is used to bring the measuring 
element to an equilibrium tempera- 
ture. This temperature, measured 
by the thermal bulb, is transmitted 
to the recording instrument and is 
read on the chart in degrees of 
dewpoint temperature. 

MADE By—The Foxboro Co., Fox- 
boro, Mass. 





Boiler 
NAME—“Automatic heat” 
boiler. 

PurPosE—Space heating for small 
house. 

FEATURES—A__two-section _ steel 
boiler for use with oil, gas or coal. 


steel 














A balanced circulation flow is said 
to eliminate hot spots in the unit. 
The heavy inspection door is re- 
fractory lined. Combustion space 
contains over 5 cu ft. Metal parts 
exposed to water and flame are con- 
structed of 14 in. boiler plate. Unit 
has an aluminum jacket. 

MADE By—The Heat Equipment 
Co., 1020 E. 75th St., Chicago 19, 
TE 626 
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STATEMENT OF THE OWNERSHIP, MANAGB. 
MENT, CIRCULATION, ETC., REQUIRED By 
THE ACT OF CONGRESS OF AUGUST 24, 
1912, AS AMENDED BY THE ACTS orf 
MARCH 3, 1933, AND JULY 2, 1946, OF 
HEATING AND VENTILATING, published 
monthly at New York, N. Y., for October 1, 
1947, 


State of New York, 
County of New York, ss.: 


Before me, a Notary Public in and for the 
State and county aforesaid, personally appeared 
Edgar A. Becker, who, having been duiy sworn 
according to law, deposes and says that he is the 
Treasurer of the Industrial Press, Publishers of 
HEATING AND VENTILATING, and that the 
following is, to the best of his knowledge and 
belief, a true statement of the workmanship, 
management (and if a daily, weekly, semiweekly 
or triweekly newspaper, the circulation, ete., of 
the aforesaid publication for the date shown 
in the above caption, required by the Act of 
August 24, 1912, as amended by the Acts of 
Mareh 3, 1933, and July 2, 1946 (section 537, 
Postal Laws and Regulations), printed on the 
reverse of this form, to wit: 


1. That the names and addresses of the pub- 
lisher, editor, managing editor, and _ business 
managers are: 

Publisher, The Industrial Press, 148 Lafayette 

St., New York 13, N. Y. 

Editor, Clifford Strock, 148 Lafayette St., New 

York 143, N. Y. 

Managing Editor, none. 
bus.ness Managers, Robert B. Luchars, 148 

Lalayette St... New York 13, N. Y¥.; Edgar 

A. Becker, 148 Lafayette St., New York 13, 

N. Y.; Harold L. Gray, 148 Lafayette St., 

New York 13, N. Y. 


2. That the owner is: 

ane inuuscrsal ress, 148 Lafayette St., New 
York 18, N. X&.; seobert B. Luchars, 143 Latay- 
eile St., New York 13, N. ¥.; Kugar A. Becker, 
148) Luaiayette St., New York 13, N. Y.; 
Frankiin DD. Jones, 148 Lafayette St., New 
York 13, N. Y.; Walter bk. Kobinson, 148 
Laiayetre St., New York 13, N. Y¥.; Charles U. 
Herb, 148 Latayette St., New York 13, N. Y.; 
Harold L. Gray, 148 Lafayette St., New 
York 13, N. ¥.; Helena kL, Overg, 65-82nd St., 
Brooklyn 9, N. Y¥.; Wilbert A. Mitchell, 28 
Harlow Road, Springtield, Vt.; First National 
Bunk and Trust Co. of Montclair and Kobert 
hb. Luchars, Trustees (Beneticiaries unknown), 
Upper Montclair, N. J.; First National Bank 
and Trust Co. of Montclair and Leigh Roy 
Urban, Trustees (Beneficiaries unknown), First 
National Bank and Trust Co. of Montclair and 
Kenneth D. Ketchum, Trustees (Beneltciaries 
unknown), Upper Montclair, N. J.; Paterson 
Savings & Trust Co., Trustee (Beneticiaries un- 
known), Paterson, N. J.; Lee W. Urban, Guard- 
ian for Susan Yarnall Urban, 27 Clinton St., 
Oneonta, N. Y.; Lee W. Urban, Executrix of 
Will of Robert L. Urban, 27 Clinton St., Oneon- 
ta, NN. F 


3. That the known bondholders, mortgagees, 
and other security holders owning or holding 
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TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below, circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 


1 percent or more of total amount of bonds, 
mortgages, or other securities are: 

Charlotte B. Baldwin, 420 Clinton Ave., 
Brooklyn, N. Y.; John Connolly, 148 Lafayette 
St., New York 18, N. Y.; Franklin D. Jones, 
148 Lafayette St., New York 13, N. Y.; Robert 
B. Luchars, 148 Lafayette St., New York 13, 
N. Y.; Louis Pelletier, 148 Lafayette St., New 
York 13, N. Y.; Elizabeth Y. Urban, 163 West- 
eru Drive, Longmeadow 6, Mass.; Helen L. 
Ketchum, 231 King St., Cohasset, Mass.; Wil- 
bert A. Mitchell, 28 Harlow Road, Springfield, 
Vt.; Henry V. Oberg, 3375 Kenmore’ Road, 
Shaker Heights 22, Ohio. 


600 601 602 603 604 605 606 607 608 
609 610 611 612 613 614 615 616 617 
618- 619 620 621 622 623 624 625 626 


4. That the two paragraphs next above, giv- 
ing the names of the owners, stockholders, and 
security holders, if any, contain not only the 
list of stockholders as they appear upon the 
books of the company but also, in cases where 
the stockholder or security holder appears upon 
the books of the company as trustee or in any 
other fiduciary relation, the name of the _ per- 
son or corporation for whom such trustee is 
acting, is given; also that the said two para- 
graphs contain statements embracing affiant’s 
full knowledge and belief as to the circum- 
stances and conditions under which stockholders 
and security holders who do not appear upon 
the books of the company as _ trustees, hold 
stock and securities in a capacity other than 
that of a bona fide owner: and this affiant has 
no reason to believe that any other person, 
association, or corporation has any interest di- 
rect or indirect in the said stock, bonds, ofr 
other securities than as so stated by him: 


EDGAR A. BECKER, Treasurer 


Sworn to and subscribed before me this Ist 
day of October, 1947. 


Print your name and address, detach and mail to 


Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 
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Title (Must be shown) 
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B-Orzt eI I IND oes as BREE Seek CESAR Sew ces eee eee eee eee LIS 
(For prompt service, title and firm name must be shown above.) 


CHARLES P. ABEL, 
Notary Public, Kings County No. 300: Kings 
: Register No. 116-A-9: N. Y. County No. 115; 
A N. Y. Register No. 153-A-9. Commission ex- 
RSPR eee Oe Sees ee eee Zone...... Bites. cd sucdooseueeeee ees 12/47 4 pires March 30, 1949. 
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NEWS OF THE MONTH 





BUILDING MATERIALS PRICES 


hold to levels of all commodities in spite of 
runaway lumber. Plumbing and heating among 
least inflated. 


Average wholesale prices of 


pay scale of nearly 500,000 union tradesmen in 7 prin- 
cipal construction classifications. Standard working 
hours have shown little change during the year. 
Higher hourly rates of pay in most trades were 
negotiated after the removal of wage controls by 































300 h. 3071 
building materials have doubled in 7 V 
the past eight years as has the in- 290 — ( 
dex for all commodities. The build- ; 
ing figure, however, is strongly in- 280- R N | ’ 
fluenced by lumber prices, which — y* \s yf 
are at three times their prewar 200 I 
level. Plumbing and heating ma- EGEND P 
terials, while following the upward 990-4 _. att COMMODITIES / 
trend of all commodity prices, are ---- FUEL AND LIGHTING 
still among the most moderate, oc- a 
cupying a position, percentagewise, -s—e-— BRICK AND TILE J 
about midway between cement and 70 =a ae AND HEATING — 
the general building price index as _ | eeeeeeSTRUCTURAL STEEL Zz 
shown in Fig. 1. 160 ~ i 


e CONSERVATIVE.—Twenty years 

















of prices illustrated in Fig. 1 bring — 

out the fact that those prices which 

are least affected by depression pe _| 

(fuel and lighting, 1932) are also e - 

least affected by inflation. The ‘ 

point could be made that, with the a 
exception of lumber, building prices 

are at least in line with prices of ned 
general commodities, and among 

building prices those germane to 100 

the heating and ventilating field 

are the most conservative. Fig. 1 90 - 

shows that plumbing and heating, 

fuel and lighting, brick and tile, 80-1 
cement, and structural steel have 

been least affected by post-war in- 70+ 
flation. The graph is drawn with - ja vB 
August, 1939, the month before AVERAGE | 





war was declared, as the 100 base 
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or normal. 

® DEALER PRICES.—The increase 
in dealer-to-contractor prices of 
building materials follow quite closely the trends of 
wholesale prices shown in Fig. 1. Table 1 shows the 
percent increase in dealer-to-contractor prices of build- 
ing materials in Washington, D. C. While there is 
considerable regional variation in such prices, this 
table is assumed to be reasonably typical. 

¢ WAGES.—Union wage rates, commonly assumed to 
be the most inflationary pressure behind mounting 
building costs, are shown by the Bureau of Labor 
Statistics to be lagging behind the cost of living and 
building material prices. 

Wage rates of union workers in the building trades 
advanced 15% between July 1, 1946 and July 1, 1947, 
the largest gain in a single year since 1920. This in- 
crease amounts to about 25 cents an hour in the basic 
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(I)STEEL AT 100 1939 THROUGH 1945 
(2)BRICK AND TILE AVERAGE 104.5 1939 THROUGH 1943 


Fig. 1. Twenty years of prices recorded by the Bureau of Labor Statistics. 


Executive Order 9081, November 9, 1946. During the 
control period, July 1942 until November 9, 1946, how- 
ever, union pay scales had increased by only 16 per 
cent. The total increase over the 8-year period be- 
tween July 1939 and July 1947 amounted to approxi- 
mately 49%. During this same 8-year period, the 
Bureau’s consumers’ price index increased by 59% and 
the average primary market (wholesale) prices of 
building materials by approximately 96%. 

An 18% rise for plasterers and plumbers (see Table 2) 
was the largest gain achieved through collective 
bargaining between 1946 and 1947 in the 75 cities 
surveyed by the Labor Department. Although brick- 
layers, with an estimated average hourly rate of $2.37, 
are still at the top of the wage ladder, plasterers in 
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Table 1 — Percentage Increases in Dealer- 
to-Contractor Prices of Building Materials 
in Washington, D. C. 





Percent of increase 

















Comnaty Aug. 1939 | Aug. 1939 | Oct. 1946 | Jan. 1947 
Aug. 1947 | Oct. 1946 Jan. 4947 Aug. 4 947 

Lime, hydrated ... 25 9 8 6 
Insulation board .. 41 11 38 18 
PAREN Soc ceeuwe< 56 26 19 4 
Roofing ........... 32 15 11 3 
@Gement ........... 42 18 2 17 
Glass, window .... 27 & 18 0 
Paint, outside .... 75 12 56 0 
Paint, inside ...... 41 8 32 0 
Enamel ........... 35 11 21 0 
Varnish .......... 26 4 21 0 
Lead, white ...... 140 33 58 14 
Oil, linseed ....... 165 90 58 112 
Turpentine ....... 100 146 34 140 
Dimension. 

Douglas fir, No. 1 144 102 21 0 
Boards, southern ; 

pine, No. 2 ..... 174 119 32 16 
Flooring, oak, red. 218 109 36 12 
Door, ponderosa 

pine, No. 1 ¢..... 200 71 11 58 
Window, ponderosa 

pine, No.1 ...... —- 13 42 — 
Window frame, pon- 

derosa pine, No. 1 — 54 11 — 
Brick, common .... 85 75 0 5 
Brick, face ....... 65 51 3 6 
Tile, floor ........ 69 27 34 0 
Tile, building ..... 35 27 6 0 
Pipe, sewer ....... 68 37 12 10 
Gravel ............ 21 21 0 0 
S27 a ees 25 25 0 0 
Boiler, heating .... 88 35 18 18 
Boiler, range ..... 106 47 30 8 
Heater, water, 

automatic ....... 57 2 10 0 
MOIDBE TU schek ec cewen 60 24 29 0 
Lavatory ......... 106 26 63 0 
Radiation ......... 114 76 3 18 
RRND A ai cries 94 25 56 0 
Tub, bath ......... 75 48 19 0 
Tub. laundry ..... 111 64 29 0 
Concrete, 1-2-4 .... 27 23 0 3 





1Decrease. 





New York City have negotiated the highest rate— 
$3.00 per hour, a 75 cent increase since July 1, 1946. 

That these wage scales do not, in themselves, com- 
plete the picture of construction labor costs is evi- 
denced in a statement by Chairman Gwinn of the 
House Labor Subcommittee investigating the building 
trades. Mr. Gwinn reported that his group will soon 
suggest legislation to curb obstructive and inflationary 
“featherbedding” practices which, he says, add almost 
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Table 2—Preliminary Estimates of Wage Increases 
from 1946, and Rate Ranges for 1947 








Amount of Increase 








July 1, 1946— 
July 1, 1947 Rate Range, 
_ 1947, 
Dollars 
(Percent) (Cents 
per hr) 
Bricklayers ........ 15.2 31 1.750-2.750 
Carpenters ......... 15.4 27 1.400-2.500 
Electricians ........ 12.6 24 1.500-2.500 
Painters ............ 11.6 — 20 1.250-2.150 
Plasterers .......... 17.6 34 1.625-3.000 
Plumbers ........... 18.8 35 1.750-2.813 
Building laborers ... 15.9 17 -700-1.750 





one-third to the cost of an average house. Mr. Gwinn’s 
statement is discussed in this month’s Washington 
News under Housing Cost Hearings. 


e APPENDIX.—An extension of the curves shown in 
Fig. 1 is contained in the following tabulation, also 
supplied by the Bureau of Labor Statistics; the in- 
dexes shown are based on August, 1939 — 100: 








Sept. 1947 Oct. 1947 
RO eR ET cece asc Nee-a are ee 317.1 321.9 
All Commodities .................... 209.9 211.3 
All Building Materials............... 204.6 207.4 
Brick wand “Tile. ....6csiss cic cacsesie ks 160.7 160.9 
Plumbing and Heating............... 171.4 171.5 
Fuel and Lighting................... 157.2 159.6 
Structural Steel .. 6... ce cc ceee 133.3 133.3 
NOREEN 6850 anon eonneees 130.3 131.5 





Apparently the trend is still upward, with lumber 
far in the lead. Note that, with the exception of 
structural steel, the plumbing and heating index made 
the least advance from September to October. 





SANDWICH WALL CONSTRUCTION 


developed for aircraft is under study as boon 
to low-cost housing. 


Sandwich panels, originated in World War II for 

high-speed aircraft, are getting critical attention at 
the U. S. Forest Products Laboratory in Madison, 
Wis., as the newest idea in house construction. 
e TEST UNIT.—As part of its cooperative testing pro- 
gram with Technical Office of the Housing and Home 
Finance Agency, the Laboratory has erected an ex- 
perimental structure consisting almost entirely of 
these new and radically different building panels. The 
flat-roofed, box-like test unit stands outdoors. exposed 
to everything Wisconsin weather can do to it—from 
midsummer’s searing sun and drenching rains to the 
winds, snow, and subzero temperatures of winter. The 
HHFA is interested in this and in all such approaches 
to low-cost housing. 

How these panels will stand up to that kind of treat- 
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“Right Away is Right!” 


be was no delay in procuring 
the special fitting shown above. 
It was fabricated on the spot, when 
needed, with a standard TUBE-TURN 
welding elbow taken from the nearby 
TUBE-TURN distributor’s stock. 

Thus, TUBE-TURN welding fittings 
and the welder’s art save time and 
money on special applications in 
countless variations. 

TUBE-TURN welding fittings are 


TUBE-TURN 


TRACE mana 


particularly suitable for pipe fabri- 
cation because of the uniform wall 
thickness and full circularity which 
allows them to be successfully cut 
and joined in special ways. They are 
uniform from fitting to fitting. Or- 
der two or a thousand TUBE-TURN 
welding fittings of the same size and 
part number—they will be dimen- 
sionally alike. 

The extent of the TUBE-TURN line 
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is a big advantage in solving many 
different problems of pipe engineer- 
ing and fabrication. There are more 
than 4000 different types and sizes 
of TUBE-TURN welding fittings and 
flanges. They come in many metals 
and alloys. For details, contact your 
nearest TUBE-TURN distributor. For 
his name, write to— 


TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY 


District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Welding Fittings and Flanges 








News of the Month 








Sinuous coil of pipe is placed on inside surface of paper 
composition “meat” of sandwich. Application of plywood 
retainer will press pipe in and make a radiant heating panel. 


ment, nobody knows for sure. Preliminary tests in the 
laboratory have been promising. The t-«<t structure 
is, however, expected to give a clearer idea of just 
what can go wrong in the course of time. 

e BASIC IDEA—The basic idea of the sandwich is 
simple. You take a thick, light material called a core 
and glue to either side of it a pair of covers of some 
thin, strong sheet material. The result is a light-weight 
“sandwich” of surprising stiffness and strength. The 
sti¥ness, say the scientists, is the important thing; 
given enough of that, other strength properties will 
generally be adequate. The combination of light weight 
and stiffness is what first attracted aircraft designers 
to this composite material in World War II. 

© PAPER.—The material used to make the cores in 
the Forest Products Laboratory sandwich panels is 
paper—a fairly close relative of the brown kraft paper 
bags in which you carry home the family groceries. 
Large sheets of this paper are treated with a synthetic 
resin, run through a corrugating machine, and glued 
together in honeycomb fashion, layer on layer. Thus 
you get a material that consists largely of tube-like 
openings filled with nothing more than air. 

The covers glued to such cores may be thin metal, 
plywood, veneer, or some other sheet material. With 
modern glues, these covers can be bonded on so firmly 
that the glue joint is likely to be stronger than the 
cover. It takes powerful testing machines to shear 
that bond. 
¢ QUALITIES.—But it isn’t strength and_ stiffness 
alone that make these sandwich panels look so promis- 
ing as building units for houses of the future. They’re 
light in weight—a 4- by 8-ft wall panel 2 or 3 in. thick 
can be handled by one man. They can be mass pro- 
duced in factories with machinery already made for 
other purposes. These honeycomb cores, with their 
multitudes of air cells, are excellent insulating ma- 
terials. The panels can be joined together into essen- 
tially frameless houses—saving materials and labor in 
assembling joists, studs, rafters, and other parts of 
the conventional frame-house. 

Add to these qualities the fact that the surfaces can 
be factory finished for interior or exterior walls, floors, 
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and ceilings and you have what looks like a pretty 
good bet for tomorrow’s house. 

Several manufacturers are exploring the possibil- 
ities of sandwich construction. Interest thus far has 
centered largely about sandwich panels consisting of 
paper honeycomb cores with aluminum covers. A num- 
ber of experimental houses have been built of these 
panels on the West Coast and in the East—panels 
tested at the Forest Products Laboratory as part of 
its cooperative work with the Housing and Home 
Finance Agency. In fact, several aluminum-covered 
panels are included in the Laboratory’s experimental 
unit. 

The unit also includes panels faced with plywood 

and veneer. The idea is to give them all a fair trial 
under identical service conditions. 
e STRUCTURE.—The Laboratory’s sandwich unit only 
incidentally and remotely resembles a house. Two 
partitions divide the long, narrow structure into three 
rooms, a central utility room flanked by two others in 
which certain ideas about heating and wood floor con- 
struction are being tested. 

In one room, sandwich floor panels span a crawl 
space such as is often found under basementless 
houses. The purpose is to find out how these panels 
will serve under conditions that may promote damp- 
ness and winter cold underneath. Into the panels were 
pressed copper pipes during manufacture; hot water 
passing through these pipes heats the room during 
the winter. The effects of hot pipes on the sandwich 
panels will be critically watched, because this type of 
radiant heating is coming increasingly into vogue. 
The room also is fitted with a baseboard type of 
radiant heating that will receive similar study. 

The room at the opposite end of the unit has a wood 
floor laid on sleepers over a concrete subfloor in which 
radiant heating pipes also are embedded. In some 
homes using this type of heating, owners have had 
trouble with cracked or buckled finish wood floors. The 
Laboratory scientists in particular want to know just 
how dry wood flooring should be to give excellent 
service when laid over such a subfloor. Accordingly, 
sections of the wood flooring were laid at different 
stages of dryness. 





Erecting the test structure. 
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FOR RADIANT PANEL HEATING 
-TROUBLE ALWAYS COSTS MORE THAN 


awe the beginning of the installation throughout 
a lifetime of continuous service, Revere Copper 
Water Tube is ideal for radiant panel heating. 


Revere Copper Water Tube speeds installation 
because the 60-foot coils eliminate many joints. Where 
joints are needed, they are quickly made with solder 
type fittings. You can bend this tube readily by hand, 
using simple wood templates to provide the proper 
radius and spacing. And you can handle it easily 
because of its relatively light weight. 


In radiant panel heating, just as in water supply and 
other types of heating systems, trouble always costs 
more than Revere Copper Water Tube. The permanently 
smooth interior of this tube reduces frictional resist- 
ance to a minimum. It is highly resistant to corrosion 
attack from water in the heating system; hence rust 
accumulation is eliminated. And the coefficient of 
expansion of Revere Copper Water Tube is almost 
identical with that of plaster, which is an important 
advantage in wall and ceiling installations. 
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It will also pay you to install such other long-lived 
Revere materials as Red-Brass Pipe; Sheet Copper and 
Herculoy for tanks, ducts, pans and trays; Dryseal 
Copper Refrigeration Tube iacadinee’ and sealed ); 
Copper oil burner, heat control and capillary tubes. 


Revere materials are handled by Revere Distributors 
in all parts of the country. The Revere Technical 
Advisory Service is always ready to serve you. Call 
your Revere Distributor. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Il.; Detroit, Mich.; New Bedford, 
Mass.; Rome, N. Y.—Sales Offices in Principal Cities, Distributors 
Everywhere. 
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Just about the only conventional things in this unit 

are the concrete foundation on which it stands and 
the glass windows. There is only one exterior door, 
which opens into the utility room, and it, too, is of 
sandwich panel construction. 
e JOINING.—Most of the panels in the walls simply 
butt against one another, the joints between being 
cushioned with insulation and sealed inside and out 
with cloth tape. Holding them together are long wood 
strips at top and bottom, seated in grooves in the 
panels formed by extension of the panel covers beyond 
the cores. 

In a few cases, special splines consisting of insula- 
tion and plywood covers are set into grooves along the 
vertical edges of the wall panels to act as joining mem- 
bers. These sandwich-type splines are designed to 
have about the same insulating value as the panels 
themselves. 

Neither are the roof panels fastened together. Span- 
ning the full 12-foot width of the unit, they’re held to 
the walls by means of cleats glued to their under sides 
and set into the grooves along the upper edges of the 
wall panels. Screws pass through the wall-panel cov- 
ers into these cleats. 

The reason for this seemingly flimsy construction, 
Laboratory officials explain, is to permit each panel 
to act independently of its neighbor, thus enabling 
the engineer to determine how the different panels 
behave. A panel can be removed at any time and a 
new one substituted. The joint design isn’t recom- 
mended for house construction, except in the case of 
the splines made of insulating material. For these, 
high hopes are held as a means of eliminating so- 
called “dirt patterns” that collect over some kinds of 
panel joints on interior walls because of temperature 
differences. 

@ SERVICE.—Individually, sandwich panels during the 
past 2 years have been given the most rigorous kind 
of testing the Forest Products Laboratory engineers, 
chemists, and physicists have been able to rig up. 
Their strength has been pretty thoroughly explored 
and their design reduced to engineering formulas. 
Likewise, their insulating value has been compared 
with that of conventionally built walls and roofs, and 
other basic structural requirements established. The 
susceptibility of paper cores to decay fungi has been 
investigated. Resin treatment helps discourage such 





Completed unit looks like a little house—but isn’t. 
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Floor of test unit has radiant heat at one end, 
crawl space at the other. 


devourers of woody fibers from dining on these sand- 
wiches. 

But these tests, favorable though they have been, 
aren’t sufficient, in the thinking of the Laboratory 
technicians, to justify a final verdict. A perfect, in- 
destructible building panel isn’t being sought, but 
reasonable service life is essential for houses built of 
such panels. The house never yet was built that was 
impervious to all effects of weathering and age. If 
sandwich panels will stand up to Wisconsin’s rigorous 
climate for a reasonable time without developing 
serious maintenance and repair bills, they will be con- 
sidered satisfactory. 





PANEL HEATED BROODER 


to aid production for Pennsylvania poultryman. 


During the past summer Charles Henninger, poul- 

tryman of near Millersburg, Pa., erected on his 135- 
acre farm a new brooder building with a capacity of 
8,000 chicks. Three stories high, over 100 ft long, 
and 22 ft deep, it is constructed of cinder block, con- 
crete and frame. It is thoroughly insulated, provided 
with an ingenious ventilating system and it is radi- 
antly heated. Gone are brooder stoves and hovers. 
Henninger’s chicks will be raised on warm floors, pro- 
tected from drafts, and supplied with plenty of light 
and fresh air. 
e ECONOMY.—Eradication of coccidiosis is one benefit 
of radiant heating. Germ of this dread disease, which 
has taken the lives of countless thousands of chicks, 
is bred in damp litter. Radiant heat, by keeping the 
litter dry, will help control this killer. 

Labor-saving is another. Ordinarily, litter must be 
changed every few weeks, and more frequently when 
the weather is damp. Henninger estimates that he 
will not have to change the litter except when he 
changes the flock and makes ready for a new influx 
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7O MANUFACTURERS OF RADIATOR, CONVECTOR AND PANEL HOT-WATER HEATING SYSTEMS 








® Low user cost 


eo sconuvouenne » @ 


® Greater customer COMFORT DIAL 





satisfaction 


Installed by any 
qualified heating 
contractor 


Now—for the first time without high instal- 
lation cost or the necessity of factory 
engineers for installing—your hot-water 
heating system can be completely auto- 
matic and have the absolute comfort con- 
trol that only an Indoor-Outdoor Tem- 
perature control can give. 


It eliminates the waste of fuel that accom- 
panies over-runs and under-runs of tem- 
perature; it provides continuous, even 
comfort, regardless of changes in outdoor 
temperature. It acts as the silent watch- 
man, adjusting the system water tempera- 
ture to requirements needed to meet out- 
side temperature changes. 


This new White-Rodgers Indoor-Outdoor 
Control requires only two adjustments, is 
easy to install and is priced to make its 
addition to your boiler a “‘must’’. Write 
for new circular and learn how this new 
control can make your products even 
more salable. 


WHITE-RODGERS ELECTRIC CO. 
1209 CASS AVE. ST. LOUIS 6, MO. 


The White-Rodgers room 
thermostat is unmatched 
for beauty and performance. 
Finished in Ivory and Chrome 
—harmonizes with any dec- 
orative scheme. 
























Establishes the water 
temperature required 
for comfort of resi- 
dents of the home. 
Adjustable to indi- 
vidual] demand. 









HEAT-LOSS DIAL 
Varies the water 

temperature in ac- 
cordance with changes 
in outside weather, bal- 
ancing for the heat loss 
of the individual home. 
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News of the Month 





Motorized valve, operated by thermostat, controls tempera- 
ture in system designed by Radiant Heat, Inc., Easton, Pa. 


of chicks, or about every 12 to 13 weeks. Thus he 
will save several days work. He will have no hovers 
and lamps or stoves to clean, either, a chore that has 
always been a big time consumer. And, as he points 
out, farm workers today are “scarce as hen’s teeth” 
and a man has to help himself in whatever way he can. 

First floor of the new brooder house is given over 
to machinery sheds, a workshop, and the boiler room, 
the latter housing a circulator-equipped hot water 
heater that will burn barley or river coal, thus effect- 
ing a substantial saving in fuel costs. The boiler is 
rated at 3750 sq ft of water radiation. 
© HEATING SYSTEM.—Brooder rooms on the 2nd and 
8rd levels are floored with concrete, sloped toward 
drainage channels. Sinuous coils of steel piping are 
laid in the concrete about two inches below the sur- 
face. Each room is divided into four coil zones, the 
water flowing through each zone being governed by 
a hand gate valve, which makes it possible for four 
different floor temperatures to be maintained simul- 
taneously in each room. The temperature within the 
room is controlled by means of a room thermostat 
operating a motorized valve, so that each room may 
be kept at any desired individual temperature. 

A valuable “assist” is given the ventilating system 
by the radiant heat installation. The intakes for fresh 
air are directly over the heavy header pipes which will 
warm and dry the incoming air before it reaches the 
chicks. Flues with dampers control the outdraft. 

The entire heating system is primarily controlled 
by an outdoor weather-anticipating bulb operating 
through a control panel, which will modulate the water 
temperature going to the radiant heating coils to com- 
pensate for fluctuations in outdoor temperatures. 

In the event of electric power failure, provisions 
have been made to hand-fire the boiler and to run the 
circulating pump by means of an emergency gasoline 
engine through a V-belt connection. 
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NEWS BRIEFS 


© Bituminous Coal Research, Inc., has under discus- 
sion a machine that will mine and load coal continu. 
ously and at low cost. Development of the machine 
will be financed by producers and railroads through 
BCR. The committee formed to organize the research, 
headed by H. N. Eavenson of Pittsburgh, has described 
the machine as one which will operate in seams as 
low as 28 in. in thickness. A quarter million dollar 
program to activate the project is more than 71% 
subscribed. 


© Management’s awareness of the economy of good 
health among workers was evidenced in October by 
a new plan to establish a privately owned industrial 
medical center in New York. New York University 
is the motivating force. It wants to erect a $15,575,000 
center. Dr. Anthony J. Lanza, Industrial Hygienist, 
Metropolitan Life Insurance Co., and Dr. Henry E. 
Meleney, professor of preventive medicine at N. Y. U., 
were named directors. 


© Aluminum for air ducts is now being written into 
building codes. Most recent case is the favorable action 
by FHA which has included aluminum in the August 
29 supplement to FHA’s Use of Materials Bulletin 
UM-1. 


© In the new Rochester clothing factory and store for 
Bond Store, Inc., architects Albert Kahn Associated 
Architects and Engineers have included more than 
75,000 sq ft of glass. The main factory building, 670 
by 570 feet, is designed with seven courts to permit 
daylight illumination of working areas. On the north 
exposure, a great expanse of polished plate glass, 11 ft 
high and 200 ft long will admit daylight for inspection 
purposes. 


© The Westinghouse 2000 hp experimental gas turbine 
has been put through its paces. No fundamental weak- 
nesses have appeared. By late Fall, the unit had run 
more than 600 hours, including about 100 hours at full 
load and 300 hours of cyclic operation simulating loco- 
motive service. This consisted of one-half hour suc- 
cessively at each of three conditions; idling, half load, 
and full load. This machine has operated at the full 
design temperature, 1350F, without measurable creep, 
oxidation or any evidence of distress of the K-42-B 
turbine blade material. 


® Pacific Telephone and Telegraph Co., San Francisco, 
has installed a Sentinel automatic earthquake valve 
which will shut off the gas supply to their new Market 
Street building addition if an earthquake of any seri- 
ous proportions occurs. The valve was purchased from 
the Security Valve Co. of Los Angeles, specialists in 
the manufacture of automatic valves designed to re- 
duce fire hazard. 
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DUCTS in endeLespaa Cauy Stee 
INSULATED WITH FIBER 





The entire air-conditioning duct system in the new national 
headquarters of the Rexall Drug Company is insulated with 
Fiberglas. 

In more and more buildings and plants throughout the 
United States, Fiberglas Thermal Insulation, in various 
forms, is being used because it possesses a combination of 
advantages found in no other single material. Fiberglas 
Insulation is high in thermal insulating efficiency; firesafe; 
lightweight; offers excellent sound-absorbing qualities; has 
negligible moisture pickup; will not rot or decay; is odorless 


and will not hold odors; provides no sustenance for vermin. | 


Fiberglas Thermal Insulation is available in forms to meet 
virtually every insulation need in temperature ranges from 
sub-zero to 1000°F. All can be applied by standard methods. 

Be sure that you have all of the facts about the use of 
Fiberglas for duct insulation and other re- 
quirements. Write for booklet ‘‘Fiberglas 
Insulations for Industry’’. Owens-Corning 
Fiberglas Corporation, Dept. 912, Toledo 
1, Ohio. Branches in principal cities. 


In Canada: Fiberglas Canada Lid., Torento, Ont. 





OWENS-CORNING 


The new Rexall Building located in Los 

Angeles, California, which contains the 
Administrative Headquarters and the “‘World’s Largest 
Drug Store’’. Albert F. Roller, San Francisco—Architect; 
Louis C. Dunn Co., San Francisco—Contractor. 





Exterior of one of blower units showing Fiberglas-insulated ducts 
surfaced with muslin. Mundet Cork Corporation, Los Angeles, 
California—aA pplicator. 





FKIBERGLAS 


m REG US PAT OFF 
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*Fiberglas is the trademark (Reg. U. S. Pat. Off.) for a variety 
of products made of or with glass fibers by Owens-Corning 
Fiberglas Corporation. 
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Publications abstracted in this department 
should be ordered direct from publisher. 


THE SOLAR HOUSE 


Designs by 49 outstanding architects are contained 
in Your Solar House prepared under the editorial 
supervision of Maron J. Simon. A nominating com- 
mittee of men and women prominent in the field of 
better housing was called upon to select an outstand- 
ing architect in each of the 48 states and the District 
of Columbia. The ones selected were commissioned by 
Libbey-Owens-Ford Glass Co. to design a house “to 
lift its face to the sun through extensive windows or 
walls of glass,” and so planned it should cost no more 
than $15,000 by prewar standards. Each of the de- 
signs created for the book seems inspired by the local- 
ity and expresses the topography and climate of the 
area. 

The opening chapter reviews the general subject of 
solar heating and explains how this project for an 
assembly of solar house design was started. A chapter 
is devoted to answers to questions most often asked 
about solar houses. It does not cover the steps neces- 
sary in the design of the solar feature of the house. 

The plans have been grouped into geographical di- 
visions such as New England, Middle Atlantic states, 
South Atlantic states, Northeast Central, Southwest 
Central, Mountain states and Pacific states. 

The book prepared with the technical assistance and 
cooperation of Libbey-Owens-Ford Glass Co. is proof of 
extensive use of glass to permit the entrance of solar 
heat does not detract from the appearance of the 
house nor interfere with its general utility. It should 
be of value to those interested in the small home field. 

Your Solar House. Cloth or paper bound, 10 x 13 
in., 128 pages. Published by Simon and Schuster, Inc., 
1230 6th Ave., New York, N. Y. Price, cloth bound, 
$3; paper, $1. 


COMPRESSED AIR HANDBOOK 


A reference book that covers the application, in- 
stallation, operation and maintenance of compressing 
equipment and all types of air tools. It represents the 
collective knowledge and experience of the 19 member 
companies of the Compressed Air and Gas Institute. 
The data was compiled over a two-year period as a 
joint activity of the institute’s educational and tech- 
nical committees. 

The handbook is divided into five chapters as fol- 
lows: Typical applications of compressed air and gas; 
representative types of compressor installations; port- 
able air operated tools and rock drills; engineering the 
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compressor installation for maximum efficiency; com- 
pressed air engineering data and test procedure. 

HEATING AND VENTILATING, published in its October 
issue an article on Cost of Delivering Compressed Air 
based on data and tables in Chapter 5 of this hand- 
book. It is an indication of the type of valuable in- 
formation contained in this reference volume which 
among its many features includes test standards and 
numerous basic tables and formulas. 

Compressed Air Handbook. Simulated leather bind- 
ing, 6 x 9 in., 400 pages. Published by Compressed 
Air and Gas Institute, 1404 Terminal Tower, Cleve- 
land'13, Ohio. Price, $3.00. 


INDUSTRIAL HEALTH ENGINEERING 


A considerable amount of data covering the engi- 
neering side of industrial hygiene is presented by 
Dr. Brandt in an interesting manner. Since the field 
is a broad one which touches a number of distinct en- 
gineering and medical fields, it was a difficult task to 
draw from these many groups the information that 
would be of interest to the engineer concerned with 
industrial hygiene. 

While much has been written on specific phases of 
the subject, the task has been to bring the important 
and valuable data together in one book. The involved 
and contradictory investigations were sidetracked as 
being of little value to the practical engineer. 

This field is comparatively new. Therefore, much of 
the control equipment for dust and fume removal has 
been constructed by sheet metal workers without much 
factual foundation for the design employed. With the 
information in this book, it is hoped these phases of 
industrial work can be approached with greater con- 
fidence and assurance. 

The author, now industrial hygiene engineer with 
the Bethlehem Steel Co., has had an extensive tech- 
nical background including a period with the Indus- 
trial Hygiene Division of the U. S. Public Health 
Service. 

Some of the chapters cover general ventilation, hood 
design, design of local exhaust systems, collectors, ex- 
hausters, measurement of air flow, control measures 
for common industrial operations, respirators and 
protective clothing, radiant energy, industrial illumi- 
nation, noise and its control, plant sanitation and 
hygiene, and the control of temperature, humidity, 
comfort and odor. 

Industrial Health Engineering, by Allen D. Brandt. 
Cloth bound, 6 x 9 in., 395 pages. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., New York City. 
Price, $6. 
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Meaving Wile yun stmomer’ 





IN CONDITIONED AIR 





At PATTI: al 
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Ducts of Beth-Cu-Loy galvanized sheets distribute conditioned air in this weaving mill of the Narricot Company, Philadelphia. 
Air-conditioning engineered, designed and installed by Lehigh Engineering Company, Bethlehem, Pa. 


Temperature and humidity of the 
air have considerable effect on 
production of fabrics in the high- 
speed looms used by modern weav- 
ing mills. 

Sudden changes in atmosphere 
can reduce the output of these in- 
tricate machines and affect the 
quality of finished textiles. When 
moisture content and temperature 
are not held to set limits, yarns may 
become either hard and heavy or 
wild and brittle. If yarns are to 
flow smoothly, air must be con- 
trolled at all times. For this reason 
weavers of synthetic and natural- 


fibre fabrics are turning to air-con- 
ditioning to an ever-increasing 
extent. 

Also, many concerns in other 
types of industries, including 
chemical, plastic, food, tobacco, 
paper and printing, are in better 
competitive positions today ‘be- 
cause of the advantages that air- 
conditioning affords. 

Ductwork, to handle conditioned 
air takes top-quality galvanized 
steel sheets. Beth-Cu-Loy copper- 
bearing galvanized sheets resist 
corrosion. They are easy to work. 
They are reasonably priced. Beth- 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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Cu-Loy sheets are the Number 1 
choice of many sheet-metal con- 
tractors who specialize in this 
field. 

Whenever you think of industrial 
air-conditioning, think of Beth-Cu- 
Loy Galvanized sheets. They go 
together. 


Beth-Cu-Loy 
GALVANIZED 


Steel Sheets 


pETHLEHEN 
~« ite * 
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PRINCIPLES OF REFRIGERATION 


The objective of the author has been to present the 
elementary and fundamental principles underlying the 
operation of ice making and refrigeration machinery, 
the properties and values of principal media used in 
modern refrigeration apparatus, and some of the im- 
portant applications of refrigeration. The first edition 
of this book appeared in 1926, and this, the third edi- 
tion, still follows the same objective. 

The method of presentation has been to present a 
comprehensive treatise on the fundamental principles, 
as free as possible from higher mathematics. This is 
followed by practical considerations and the applica- 
tion of the fundamental principles covered. It has 
considerable data on ice making and cold storage. 

Some of the 23 chapters in the book, beside those 
covering fundamental data, are ammonia compression 
system; heat transmission in insulation and appara- 
tus; distribution of refrigeration; automatic refriger- 
ation systems; cooling and conditioning of air; erec- 
tion and testing of apparatus; operation and care of 
apparatus; economics of refrigeration. 

Principles of Refrigeration, by William H. Motz. 
Cloth bound, 6 x 9 in. 672 pages with 6 charts in cover 
pocket. Published by Nickerson & Collins Co., 435 N. 
Waller Ave., Chicago, Ill. Price, $8. 


HOW TO SELL 


Dramatized, easily assimulated doses of how to sell 
are contained in the various chapters of The Selling 
Man by W. A. Matheson, executive vice-president, 


Eureka Williams Corp. It is quite apparent that the — 


author has drawn heavily upon his years as a specialty 
salesman and his many years served as sales manager 
for a company producing oil burners. 

Therefore, Frank Crawford, the mythical salesman 
of the book, is a door bell pusher trying to sell oil 
burners. Through him, the author discusses the vari- 
ous points of making a sale—the research in finding 
out details regarding the prospect, the method of ap- 
proach, starting the call, building up toward the sale 
and closing the sale. 

Beside being a how-to-do-it book for the man who 
sells, it carries with it an inspiration for the salesman 
who may be discouraged or who lacks the "experience 
that comes from years of selling. 

The Selling Man, by W. A. Matheson. Cloth bound, 
6 x9 in., 259 pages. Published by Heating Publishers 
Inc., 282 Madison Ave., New York, N. Y. Price, $5. 


‘OVERFIRE JETS — Bituminous Coal Research, Inc., 
has published Technical Report VII, a 31-page booklet 
on Application of Overfire Jets to Prevent Smoke from 
Stationary Plants. It covers the cause of smoke and 
just how the jet functions to keep smoke formation 
to a minimum. Included are sets of illustrations to 
show furnace views before and after overfire jet ap- 
plication. Drawings show construction details of 
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popular sizes of steam-air jets built from standarg 
yipe and fittings. Work sheets are included for use 
in designiag either steam or blower actuated jets for 
any type of boiler furnace. Bituminous Coal Research, 
Inc., 912 Oliver Bldg., Pittsburgh 22, Pa. 


ANTHRACITE INDUSTRY DATA—the third edition of. 
the Manual of Statistical Information contains 3] 
tabulations relating to production, labor, distribution 
and related factors reflecting the economics of the 
Pennsylvania Anthracite industry. Where possible the 
information covers the eleven years ending with 1946, 
Anthracite Institute, Wilkes Barre, Pa. 


FREON PROPERTIES—Set of two wall or desk charts, 
about 23 x 26 in. giving in graph form the pressure- 
temperature relationships coverings 8 types of Freon, 
and 18 additional chemicals that” are being used or 
have been used by the air conditioning and refrigera- 
tion industries. Chart 1 covers the temperature range 
of —40 to 250F. Chart 2 covers the range of —180 
to 60F. In both cases the pressure range is from 29.72 
in. of mercury vacuum (0.1 lb per sq in. absolute) to 
985 lb per sq in. (1,000 lb per sq in. absolute. The 
charts provide more accurate temperature readings, 
and wider fields of pressures and temperatures cov- 
ered by previous charts. Kinetic Chemicals, Inc., Wil- 
mington 98, Del. ; 


RESEARCH ACTIVITIES AT PURDUE—Research Series 
No. 100 Engineering Experiment Station covers the 
Engineering Schogls and Departments’ Research Ac- 
tivities for the sessions of 1945-6. It lists the research 
that is being carried on at the present time, graduate 
researches, and research carried on by-a_ research 
foundation fellowship. It also contains a list of publi- 
cations of The Engineering Experiment Station. Write 
to Engineering Experiment Station, Purdue Univer- 
sity, Lafayette, Ind. 


MOISTURE AND TEMPERATURE CONTROL USING IN- 
SULATING BOARD—Continuation of previous studies on 
the vapor transmission of structural insulating boards 
are published in University of Minnesota Bulletin No. 
26. The study Moisture and Temperature Control in 
Buildings Utilizing Structural Insulating Boards was 
made by Profs. Rowley and La Joy and E. T. Erick- 
son, Research Fellow. The study was sponsored by the 
University of Minnesota in cooperation with the In- 
sulation Board Institute. The 38-page report covers 
the occurrence of moisture condensation and the dis- 
tribution of temperatures in various building con- 
structions utilizing structural insulating board. It 
also presents recommendations for attic ventilation to 
prevent the formation of frost in the attic and its effect 
on attic air temperatures, and the heat loss through 
the combined ceiling and attic. Copy, 50 cents. Engi- 
neering Experiment Station, University of Minnesota, 
Minneapolis 14, Minn. 
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... Gives Refrigerant Control And Even Cooling 
Throughout Every G-E Direct Expansion Coil 


Improper refrigerant control and distribution can result 

“starved coils,” with reduced capacity, or compressor 
damage from liquid slugging. General Electric engi- 
neered direct-expansion heat transfer surfaces include as 


part of their design the proper distributor to give bal- 
anced coil circuits. 


With such G-E features as the cleanable “Freon” 
distributor, the continuous formed fins for extra stiffness 
“ft, and air turbulence, the electro-thermally soldered collars, 


G-E COIL ASSEMBLIES can be quickly mounted you can recommend General Electric Coils with com- 


in various combinations to give you the capacity plete confidence. 
you need with 100 per cent effective face area. 











A General Electric Representative can help you in the 
solution of your heat transfer problems. For dependable 
performance specify General Electric direct-expansion, 
water, or steam coils. 


General Electric Air Conditioning Department, Section 
79112, Bloomfield, New Jersey. 


| GENERAL @ ELECTRIC 








G-E WATER COILS for use with chilled or hot 
water are available in cleanable or continuous 


tube types. Refrigeration and Air Conditioning 
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DEGREE-DAYS FOR OCTOBER, 1947 





HEATING AND VENTILATING’S 21st Year of Publication of Monthly Degree-Day Data 

















. October Cumulative, Sept. 1, 1947 to Oct. 31, 1947 a 
City —— 
1947 | 1946 | Normal 1947 | 1946 | Normal Normal 
Abilene, Texas ............0. 18 44 0 13 49 0 2061 
Albany, New York........... 262 345 446 447 436 . 518 6580 
Albuquerque, New Mexico... 172 273 273 172 285 273 4298 
Alpena, Michigan ........... 286 441 570 520 657 792 8299* 
Anaconda, Montana ......... 553 897 647 908 1277 982 8357** 
Asheville, North Carolina.... 126 214 276 206 249 276 4232 
Atlanta, Georgia ............ 34 83 96 56 97 96 2890 
Atlantic City, New Jersey.... 98 138 254 185 157 254 5176 
Augusta, Georgia ........... 12 62 16 34 62 16 2161 
Baker, Oregon ............. . 454 739 552 678 1034 810 7163 
Baltimore, Maryland ........ 82 134 223 169 145 223 4533 
Billings, Montana ........... 379 695 524 593 906 713 7119 
Binghamton, New York..... . 207 295 453 367 397 ’ 561 6808 
Birmingham, Alabama ...... 21 90 0 29 105 0 2352 
Bismarck, North Dakota..... 398 745 626 673 1011 848 9192 
Block Island, Rhode Island... 174 212 279 289 260 279 5788 
Boise, Idaho ............s00. 319 615 434 455 782 536 5552 
Boston, Massachusetts ..... - 164 234 363 301 ' 291 411 6045 
Bozeman, Montana ....... -- 484 805 651 811 1114 987 8521** 
Buffalo, New York........... 189 272 419 357 381 494 6822 
Burlington, Vermont ........ 293 393 481 499 522 625 7514 
Butte, Montana ............ - 567 932 655 948 1365 999 8235** 
Cairo, Illinois ............... 48 158 99 91 109 158 3909 
Canton, New York......... -. 306 404 557 548 571 746 8020 
Charles City, Iowa.......... - 201 337 476 372 507 569 7588 
Charleston, South Carolina... 8 20 0 12 20 0 1769 
Charlotte, North Carolina.... 53 111 115 106 117 115 3120 
Chattanooga, Tennessee ..... 46 153 105 69 161 105 3118 
Cheyenne, Wyoming ........ 420 681 605 595 938 845 7466 
Chicago, Illinois ............ 113 176 326 176 232 402 6077 
Cincinnati, Ohio ............ 74 155 254 158 169 254 4684 
Cleveland, Ohio ............ 146 223 366 223 285 393 6155 
Columbia, Missouri ......... 71 152 260 121 182 260 4922 
Columbia, South Carolina.... 18 64 31 50 . 65 31 2364 
Columbus, Ohio ............. 88 187 313 200 222 313 5398 
Concord, New Hampshire.... 312 436 484 548 578 652 7353 
Concordia, Kansas .......... 109 263 276 158 338 276 5315 
Dallas, Texas ........... bene 9 47 0 9 47 0 2256 
Davenport, Iowa ........... . 127 201 363 232 274 363 6289 
Dayton, Ohio ............... 114 220 273 245 264 273 5264 
Denver, Colorado ........... 274 488 428 347 587 500 5874 
Des Moines, Iowa .......... . 157 261 357 260 364 357 6384 
Detroit, Michigan ....... in 2 228 400 328 313 442 6490 
Devils Lake, North Dakota... 430 767 706 769 1082 982 9970 
Dodge City, Kansas.......... 113 299 276 132 363 276 5035 
Dubuque, Iowa ............ » ma 265 409 283 379 445 6790 
Duluth, Minnesota ......... . 395 611 626 731 915 896 - 9483 
Eastport, Maine .......... .. 360 411 543 599 610 819 8520** 
Elkins, West Virginia..... oo 282 352 378 393 476 441 5697 
El Paso, Texas............. ‘ 32 38 40 32 42 " 40 2428 
Ely, Nevada ............... . 518 785 (a) 738 1053 (a) (a) 
Erie, Pennsylvania ......... . 154 211 378 272 284 414 6273 
Escanaba, Michigan ........ . 317 477 591 550 749 834 8771 
Evansville, Indiana ....... “ 86 185 155 167 219 155 4244 
Fort Smith, Arkansas........ 29 103 62 34 109 62 3147 
Fort Wayne, Indiana....... . 162 262 347 316 349 347 5925 
Fort Worth, Texas.......... ‘ 9 42 ¢ 9 42 0 2148 
Fresno, California .......... 63 140 19 65 140 19 2334 
Galveston, Texas .......... 0 6 0 0 6 0 1016 
Grand Junction, Colorado.... 287 477 369 314 539 369 5548 
Grand Rapids, Michigan..... 167 242 419 328 336 476 6535 
Green Bay, Wisconsin....... 231 375 505 436 560 637 7825 
Greensboro, North Carolina. . 94 166 143 166 186 143 3529 
Greenville, South Carolina... 54 110 146 96 120 146 3380 
Harrisburg, Pennsylvania ... 139 222 329 264 269 329 5375 
Hartford, Connecticut ....... 238 278 344 396 330 392 6036 
Hatteras, North Carolina..... 20 22 0 22 22 0 2571 
Havre, Montana ........... - 423 741 620 709 1020 890 8700 
Helena, Montana ........... . 505 814 614 788 1127 865 7894** 
Houston, Teras ............ 0 13 0 0 13 0 1157 
Huron, South Dakota....... . 805 581 526 487 774 649 8004 
Indianapolis, Indiana ........ 92 153 298 153 192 298 5298 
Jackson, Mississippi ....... ‘ 5 44 (a) 8 44 (a) (a) 
Kansas City, Missouri...... . 76 159 219 117 196 219 4956 
Kewanee, Illinois .......... - 171 215 334 342 263 412 6139 
Knoxville, Tennessee ....... 41 155 183 79 167 183 3670 
La Crosse, Wisconsin........ 221 370 462 420 570 558 7322 
Lander, Wyoming ........... 490 789 654 678 1055 930 7947 
1Figures in this column are normal totals for a complete heating season, Bursar, Bates College, Lewiston, Me.; J. M. Hartman, Engineering Depart- 
a to Janes ae with nine exceptions, based on local weather —_ dae Vode ae Saher Go Sioux ity oo ome Ne a 


bureau reports. Exceptions are Utica, 
Jack 


ays Ne 


of Coke Sales 
; Norman E. Ross, 


Lewiston, Kewanee, Sioux City, and 
son, figures for which are furnished through the 
Department, Central New York Power Corp., Utica, N. 
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1368, Jackson, Miss 
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., Tespectively; Anaconda, Bozeman, Butte and Li ton 
Mont., through the courtesy of the Montana Power Comp _ 


Ludlow, Box 
iV 


any. 
[Table concluded on Page 124] 


































AIRTHERM 


DIRECT-FIRED 
WARM AIR HEATERS 








1) A complete factory heating unit. 

2) Comes to you ready to set in place. 

3) Control system wired at factory. 

4 | Available in floor-mounted or suspended models. 


6 Oil burners or gas burners are interchangeable to 
meet future fuel conditions. 


6} Capacities from 650,000 to 1,950,000 BTU per hour. 


For detailed information, write for Bulletin 801-A. 


AIRTHERM 


MANUFACTURING CO. 


722 South Spring Ave. ¢ St. Louis, Mo. ss 


uaniey Hackgped Ucct Towers 


For limited capacity service Marley Aquatowers and 
Series 100 Atmospheric Towers have earned highest 
rating in hundreds of installations the country over. 


AQUATOWERS for Indoor and Outdoor Instal- 
lation. This complete unit may be installed by 
making just three connections. The Aquatower is 
available with or without pump, and is offered in 
size range for three to fifteen tons of refrigeration. 


SERIES 100 ATMOSPHERIC TOWERS — for 
outdoor installation. Designed for maximum 
economy of installation and operation, these 
towers are prefabricated for ease of erection. 


Quality materials assure years of uninterrupted 
service. 

















ATMOSPHERIC maximum distribution 
at lowest pressure. 


Marley Way. .The Perfect Spray 

sees es a ARIE coouine 
ory Ue 
THE MARLEY COMPANY, INC. KANSAS CITY 15, KANSAS 


air washing provide 
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Degree-Days for October, 1947 (Concluded) 


HEATING AND VENTILATING’S 21st Year of Publication of Monthly Degree-Day Data 




















, October Cumulative, Sept. 1, 1947 to Oct. 31, 1947 pee 
wie i947 | 1946 | Normal 1947 | 1946 | Normal Normal 
nsing, Michigan .......... 238 293 481 437 421 595 7048 
ses lly Maine PT eee 323 459 501 542 619 666 7707 
Lincoln, Nebraska .......... 142 280 316 226 347 316 5999 
Little Rock, Arkansas... ... 17 109 47 28 114 47 2811 
Livingston, Montana ........ 390 786 523 691 1088 750 7245** 
Los Angeles, California...... 14 75 0 15 75 0 1504 
Louisville, Kentucky ........ 71 140 186 132 159 186 4180 
Lynchburg, Virginia ........ 130 196 220 229 228 220 3980 
Macon, Georgia ............- 16 95 6 35 102 6 2201 
Madison, Wisconsin ......... 204 306 459 381 438 546 7429 
Marquette, Michigan ........ 296 439 567 566 700 792 8693* 
Memphis, Tennessee ........ 21 106 62 35 111 62 2950 
Meridian, Mississippi ........ 4 64 22 13 66 22 2160 
Milwaukee, Wisconsin ...... 193 321 450 372 461 534 7245 
Minneapolis, Minnesota ..... 215 433 481 413 628 574 7850 
Modena, Utah .............. 422 647 517 511 785 673 6562 
Montgomery, Alabama ...... 0 36 0 4 38 0 1884 
Nantucket, Massachusetts ... 254 275 335 393 350 398 5957 
Nashville, Tennessee ........ 48 128 136 75 135 136 3507 
New Haven, Connecticut..... 244 264 360 386 310 399 5895 
New Orleans, Louisiana...... 50 4 0 50 4 0 1024 
New York, N. Y. ............ 105 142 272 210 161 322 5274*** 
Nome, Alaskaj .............- 777 702 744 777 702 744 14580** 
Norfolk, Virginia ........... 38 70 99 68 71 99 3350 
North Head, Washington..... 350 445 366 570 679 621 5452** 
North Platte, Nebraska...... 200 485 434 313 588 476 6366 
Oakland, California ......... 136 211 183 214 285 273 3143** 
Oklahoma City, Oklahoma... 38 85 105 38 101 105 3613 
Omaha, Nebraska ........... 160 273 329 248 357 329 6131 
Oswego, New York.......... 219 286 459 386 398 573 7088 
Parkersburg, West Virginia. . 90 181 285 200 202 285 4775 
Peoria, Illinois .............. 119 216 381 228 292 384 6109 
Philadelphia, Pennsylvania .. 90 125 235 185 137 271 4737##¢* 
Phoenix, Arizona ........... 4 24 0 4 24 0 1405 
Pittsburgh, Pennsylvania .... 126 193 313 257 225 313 5235 
Pocatello, Idaho ............ 412 654 499 593 869 655 6655 
Portland; Maine ............ 245, 436 477 : 468 582 639 7218 
Portland, Oregon ........... 275 389 332 342 505 437 4469 
Providence, Rhode Island.... 165 226 348 298 276 411 6015 
Pueblo, Colorado ............ 285 420 388 334 420 394 5514 
Raleigh, North Carolina...... 56 115 130 113 120 130 3234 
Rapid City, South Dakota.... 316 696 515 480 908 659 7118 
Reading, Pennsylvania ...... 121 185 344 240 214 344 5389 
Red Bluff, California......... 123 160 (a) 129 161 (a) (a) 
Reno, Nevada ............... 415 604 453 551 774 597 5892 
Richmond, Virginia ......... 79 131 161 156 142 161 3695 
Rochester, New York........ 202 268 431 375 378 503 6732 
Roseburg, Oregon ........... 241 457 350 338 575 461 - 4428 
Roswell, New Mexico........ 91 111 186 94 132 186 3484 
Sacramento, California ...... 112 146 71 120 148 71 2653 
St. Joseph, Missouri......... 114 188 248 169 232 248 5161 
St. Louis, Missouri.......... 77 117 205 133 141 205 4585 
Salt Lake City, Utah......... 278 579 388 388 716 406 5555 
San Antonio, Texas ......... 0 23 0 0 23 0 1202 
San Diego, California........ 6 55 34 6 55 34 1645 
Sandusky, Ohio ............. 133 204 353 247 248 353 6208 
San Francisco, California.... 110 169 146 246 286 260 3264** 
Sault Ste. Marie, Michigan... 355 502 623 665 788 899 9285** 
Savannah, Georgia .......... 7 25 0 12 25 : 0 > 1490 
Scranton, Pennsylvania ..... 193 266 397 355 334 + 457 6129 
Seattle, Washington ......... 328 436 394. 455 577 580 4934** 
Sheridan, Wyoming ......... 390 700 636 590 922 900 8008 
Shreveport, Louisiana ...... 2 52 0 4 53 0 1938 
Sioux City, Iowa ............ ri oan om wid on < an 
Spokane, Washington ....... 
Springfield, minols aac Sli 85 146 282 165 186 282 5373 
Springfield, Missouri ........ 63 156 217 107 197 217 4428 
Syracuse, New York......... 247 324 425 429 447 521 6893 
Tacoma, Washington ........ 362 490 400 528 682 607 5181** 
Terre Haute, Indiana........ 108 152 233 222 191 233 4872 
Toledo, Ohio ...............- 169 249 369 325 328 378 6077 
Topeka, Kansas ............ 81 184 236 120 233 236 4969 
Trenton, New Jersey......... 134 170 242 254 194 242 4933 
Utica, New York............ 231 329 430 403 444 612 6796 | 
Valentine, Nebraska ........ 266 584 490 406 740 583 7039 
Walla Walla, Washington.... 289 440 332 357 543 362 4808 
Washington, D. C. .......... 73 138 251 160 149 251 4626 
Wichita, Kansas ............ 67 167 192 84 203 192 4673 
Williston, North Dakota..... 445 756 660 761 1048 930 9323 
Winnemucca, Nevada ....... 407 659 507 558 832 699 6427** 
Yakima. Washington ....... 432 590 437 548 758 557 5599 
+Some'dara are for September. sInelides Suiy ana August season, September to June, tne = ele FOF & complete Heating 


***New 48-year normal covering 1898 to 1946. 
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Another Phillips Product 
. . « PILOT OPERATED 
LIQUID CONTROL VALVE 


The recognized higher efficiency 
rate of g flooded operated | 
evaporator in a refrigerating or 
air conditioning system is further 
emphasized when the evaporator 
is used in conjunction with Phillips 
Float Controls. Maximum B. T. U. 
transfer is assured. These controls 
respond so instantly to any wide 
variations in load that their use 
is indicated on practically all 
installations. Available capacities: 
Freon, 20 to 500 tons; Ammonia, 
1 to 2000 tons. For high or low 
side applications. Write for NEW 
Bulletin. 


May be piloted by either 
float, thermal or electric 
valve. 









? 2 
| a 


The Home of Phillips 
Regulating Valves and 
Float Controls 


Established in 1929 


H.A. PHILLIPS & COMPANY 





3255 W. CARROLL AVE., CHICAGO, ILLINOIS 





YRMRRARIRATRARAR EIEN FEC FESEEEHE FRE ORES S / 


No. 300 (UURERRRETETERET | 11/ (CERERONRERRENEORE! | 
|TRUSESUEROHEEGES 1111 |480990RRORERDRRDDS! 
SIDEWALL REGISTER 
ON SUPPLY 


: @ 
The Line That Has Everything 


@ EASE OF INSTALLATION 
@ PERFORMANCE © POPULAR PRICES 
@ BEAUTY @ PROMPT DELIVERY 


MANUFACTURING 
AND DISTRIBUTING CO. 


TURNBUL 





For Every Application 
“STREAMAIRE’ CONVEC 


gs coy. 





ke 

















e An increasing number of architects and contractors 
are specifying “Streamaire” Convectors because they 
give extras that spell heating satisfaction. “Stream- 
aire” Units are highly efficient and truly economical. 
They respond instantly to modern thermostatic con- 
trols . . . are engineered to circulate warm air by 
controlled convection, to level off temperature peaks 
by natural radiation. “Streamaire” Convectors are 
easy to specify, easy to install because they’re stand- 
ardized in four types, packaged individually to pre- 
vent damage. To aid identification, cartons are 
marked with model number and size. “Streamaire” 
Cabinets enhance the beauty of modern interiors. 
Fronts are removable for cleaning. Write today. 





\ATCAG 














Wall Hung, Type Wall Hung, Type 


Free Standing, 
Type C, no wall 
recesses required. 


W, easy to clean, Type S, 


one-piece panel. 


WS, sloping top, 
no blocking of air. 





Partially Recessed, 
easy to 
install in recesses. 





HEAT TRANSFER 
PRODUCTS 


Se 


YOUNG RADIATOR CO. 
Dept. 107-M Racine, Wis., U.S.A. 








© Air conditioning units @ 





DETROIT 27, MICH. 


9933 FREELAND AVENUE 
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AUTOMOTIVE AND INDUSTRIAL 


Gas, gasoline, Diesel engine cooling, 
radiators © Jacket water coolers © Heat 
exchangers ® Intercoolers © Condensers 
© Evaporating coolers © Oil coolers © 
Gas coolers © Atmospheric cooling and 
condensing units © Supercharger inter- 
coolers ® Aircraft heat transfer equipment 


HEATING, COGLING AND 
AIR CONDITIONING PRODUCTS 
Convectors @ Unit Heaters © Heating 
coils © Cooling coils © Evaporators 
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BEND COLD PIPE 
QUICKLY, EASILY 





@ Speed piping installations this efficient, easy, economical 
way ... make “on the job” bends in pipe up to 414” with 
a GREENLEE Hydraulic Bender. 

With a GREENLEE ove man makes smooth, accurate, 
uniform bends in a few minutes. You save greatly through 
elimination of manufactured bends, many fittings, and the 
work of threading them. And, in timesavings alone, the 
GREENLEE pays for itself quickly. 

Simple to operate, easy to carry, set up, and shift from 
job to job... lets you bend pipe exactly where and 
when you want it. Ideal for radiant heating ,ieweam 
jobs. For complete details write for free 
folder S-121. Greenlee Tool Co., Division 
of Greenlee Bros. & Co., 2332 Twelfth 
Street, Rockford, Illinois. 


SEE US AT THE EXPOSITION FEBRUARY 2-6 
BOOTHS 535 & 536 GRAND CENTRAL PALACE 


GREENLEE 


FOR THE CRAFTSMAN 
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NEW CATALOGS = 


Textile Control Instruments 





A 32-page, two-color catalog, No. 9305, presents the 
Brown line of control instruments for textile processes 
with installation photographs and drawings covering 
instruments for the control of humidity, pH liquid 
level, flow, pressure, temperature, etc. A chart lists 
32 applications and the Brown instruments suitable 
for each. — Brown Instrument Company, Division of 
Minneapolis-Honeywell Regulator Company, Philadel- 
SPOR OPTI: ssi ib ia iipinaaieea 410 


Air Conditioning Systems 


Bulletin No. 505-C, entitled Jce and Frost, describes 
Frick systems of air conditioning for large rooms and 
buildings. Both unit air conditioners and multiple 
unit systems are described. Larger systems are cov- 
ered separately as controlled air, automatic by-pass, 
and direct systems.—F rick Co., Waynesboro, Pa.....411 


Heating Guides for Builders 


A series of Heating Guides for architects, builders 
and heating engineers aims to provide specific technical 
information relative to best applications for various 
types of heating systems, most suitable arrangements 


of ducting, furnace locations, etc.—Janitrol Division, - 


Surface Combustion Corp., Toledo 1, Ohio. ............ 412 


Brass and Copper Uses 


Brass and Copper in Your Home is the title of a 
new illustrated brochure which deals with the more 
common uses of brass and copper in the home, includ- 
ing such uses as radiant heating, plumbing, roofing, 
screening and others. It contains, too, an explanation 
of how radiant heating works and articles dealing with 
the uses of copper and brass for plumbing in the home, 
for building hardware, screens, roofing products which 
include roofs, ridges, gutters and downspouts.—Chase 
Brass and Copper Co., Waterbury 91, Conn. .......... 413 


Flow Meters 


A new 12 page 8% x 11 in.,, illustrated Bulletin No. 
-83A on the Adsco flow meter of the orifice type for 
indicating, recording and integrating the flow of 
steam, gas and air gives details of construction, data 
on orifice plates, ete.—American District Steam Co., 
North Tonawanda, New York. .......cscccccccsssessecesessnees 414 


Continuous Blowoff Systems 


A new 16-page publication describes five different 
flash-tank and heat-exchanger systems for recovering 
heat in boiler blowoff water.—Cochrane Corp., 17th St. 
and Allegheny Ave., Philadelphia 32, Pa. .........00+ 415 
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Unit Heaters 


A series of bulletins on unit heaters, No. 756 for 
Down Flow Unit Heaters, No. 320 for Horizontal type, 
and No. 340 for Blower type, has been issued to cover 
the McQuay line of equipment. Wiring and piping 
diagrams, steam and hot water capacity and sizing 
tables and supplementary data of physical dimensions 
and heating capacity—McQuay Inc., 1600 Broadway, 
N.E., Minneapolis 18, Minn, ......cccccccsccccssccesscessseeeeees 416 


Built-In Motors 


Bulletin 516-D, describes the line of type “CT” 
rolled shell, shaftless squirrel cage induction motors 
for built-in drives with details of electrical and me- 
chanical features, mounting, ventilation and applica- 
tions—The Louis Allis Co., Milwaukee, Wis. ........ 417 


Control Valves 


A 20-page, two-color catalog describes and illustrates 
with drawings and cut-away views, the Sinclair-Collins 
line of control valves for steam, air, liquid, and gas. 
Both direct and reverse acting valves are shown with 
sizing tables, capacity charts and pressure ratings.— 
The Sinclair-Collins Valve Co., 454 Morgan Ave., 
BE GE; SO  sesicinsntnsthnniinesinainnaianinssamnin 418 


Floats 


A new bulletin describes a complete line of copper, 
steel, monel, and stainless steel industrial floats. It in- 
cludes engineering data necessary to make volume and 
buoyancy calculations, together with diagrams of 
standard float connections used with float valves and 
liquid level controllers. — Chicago Float Works, Inc., 
Dept. V, 2330 S. Western Ave., Chicago 8, Ill. ...... 419 


Tubing Data 


A thumb indexed, 66-page, looseleaf booklet presents 
engineering data and stock list covering mechanical 
steel tubing, stainless steel, pressure and condenser 
tubing, steel pipe, etc. Data on each type of tubing 
include dimensions, weights, and capacities.—Wallace 
Tube Co., 1300 Diversey Pkwy., Chicago 14, Ill.....420 


Air Outlets 


A complete line of high velocity outlets, scoopaires, 
wall and baseboard registers is described in Catalog 
No. 48. Diagrams and illustrations, with specifica- 
tions and supplementary material for each type and 
size, appear in the catalog. Extensive laboratory tests 
were conducted to provide the tables on outlet sizing 
and engineering data, which are included. It is a 
handy reference aid in solving the problems encount- 
ered in specifying and planning the use of the afore- 
mentioned items. — Stewart Manufacturing Co., Inc., 
612 Bloomfield Ave., Bloomfield, Ni J. ..cccccccccccsseeeee 421 
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/ DOES ALLTHIS 
/ WORK FOR YOU 





Yes, and With 
Hairline Precision 


Rapid operation . . . Hairline Accuracy .. . 
the use of Kling Rotary Shears marks the 
latest development in cutting mild steel, and 
sheet metal, up to 1-inch with amazing sav- 
ings in time, labor, and production costs. 


For exacting projects (see illustration at the 
right), no single unit of metal-working equip- 
ment does so many different things so cleanly 
and efficiently as does the Kling Rotary, 
pictured above. 


In metal-working plants, automotive, aviation, 
home appliance, and other industries, where 
work of this character is being done,—this 
machine is held in high regard for its ver- 
satility and economy of operation. 


This great usefulness is the result of half- 
a-hundred years of engineering experience 
which prospective buyers, with reason and 
respect, applaud. 


ALL WITH, 


/ / SA 
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KLING BROS. Engineering Works 


1322-HV No. Kostner Ave., Chicago 51, Illinois 
EXPORT DEPT. 1111 South Ferry Building, New York 4, N. Y. 
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As advertised in TIME and NEWSWEEK 


New space-saving 
filter cleans 
up to 61% more air 


A TRICKY PROBLEM 
encountered by ven- 
tilating engineers is 
filtering a large vol- 
ume of air where 
space for filter panels 
is limited. Often 
standard filters just 
won’t do. But .Air- 
Maze has the answer 
—the new P-5 high- 
velocity filter. 





It operates at “coil” velocities up to 600 
f.p.m., instead of the standard 350. Makes it 
possible to use 14 fewer filters for many indus- 
trial, commercial and railroad ventilating 
jobs. Usually eliminates need for V-Bank assem- 

lies. Cuts air-cleaning cost to an all-time low. 


THE P-S WORKS HARDER than most types of 
filters. Its exclusive filter media design causes 
3 changes of direction in air flow. Over a 
million tiny openings in every 20x 20 panel 
literally “scrub” the air 
free from dust, dirt, and 
impurities, causing 
them to deposit evenly 
on viscous-coated wire 
baffles. Yet the “Z” 
shaped channels (see 
illustration) provide 
large open areas for dirt 
storage so that flow of 
cleaned air is almost un- 
impeded. Result: More 
~BUT IT COMES ouT LEAN! clean air, less servicing 

than ordinary filters. 
Filters are all-metal, permanent, easily cleaned. 


DIRTY AIR GOES IN HERE 





Other Air-Maze filter panels are available 
to meet a wide variety of specific requirements: 


GREASTOP* FILTERS to prevent grease nuisance 
and fire hazard in kitchen ventilating ducts. 


KLEENFLO* FILTERS for recirculating air systems, 
unit ventilating cabinets. Moderately priced. 


WATER ELIMINATOR PANELS for industrial use 
where entrained water must be removed from 
the air stream. 


INDUSTRIAL FILTERS (Types “A”, “B” and R-72) 
for heavy duty ventilating jobs and for pro- 
ee engines and compressors from abra- 
sive effects of dust and grit. 


*T. M. registered U. S. Patent Office 


HAVE YOU A FILTERING PROBLEM? Whatever it is, 
= it up to Air-Maze, the Filter Engineers. 

hether you build or use engines, compress- 
ors, air conditioning 
and ventilating 
equipment, or any 
device using air or 
liquids—the chances 
are there is an Air- 
Mazeengineered filter 
to serve you better. 
Write Air-Maze 
Corporation, Cleve- ?-5 FILTER PANEL 
land 5, Ohio. 
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The Filter Engineers 
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Temperature Regulator 


An illustrated folder entitled “Controlled Heat” de. 
scribes a new line of Class “T” self-contained, self. 
acting, temperature regulators for many industrial ap. 
plications including heating water for wash rooms, 
laundries, chemical and food process equipment ete.— 
Leslie Co., 52 Delafield Ave., Lyndhurst, N. J. ........ 422 


Water Heaters 


Two separate bulletins, four pages each, cover the 
Lochinvar and Comfortzone oil fired water heaters and 
boilers. The Lochinvar model has a heating rate of 
33 to 35 gph over a 60F rise. The Comfortzone model 
features a 200 gph rate over an 80F rise.—Michigan 
Tank & Furnace Corp., 14247 Tireman Ave., Dept. 11, 
DORPOONN, TEGGR. ..........000..000.cccccscccsccscesesscscecsccescccccessscened 423 


Fire Brick and Refractories 


A loose-leaf catalog contains data on fire brick and 
refractories. Tables for all sizes of refractory bricks 
are so constructed that brick estimates for any build- 
ing relining, repairing or rebuilding job can be rapidly 
figured. Castable refractories, bonding mortars, fire 
brick, silica brick, patching mortars and acid proof 
cements are discussed.—The Robinson Clay Products 
Co., Second National Bldg., Akron 9, Ohio. ............ 424 


Heavy-Oil Burner 


A new heavy-oil burner of the horizontal rotary 
type with a capacity from 5 to 150 gph is described 
in Bulletin No. 175. Outstanding features of the 
burner are the patented Voluvalve and air-oil control 
which, in combination, are said to provide accurate 
combustion mixtures throughout the range of opera- 
tion.—Preferred Utilities Mfg. Corp., 1860 Broadway, 
8 i TET 425 
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TO OBTAIN COPIES OF TRADE LITERATURE listed in 
this issue, circle on the list below the publication wanted, 
using the item number at the end of each review. 


Print your name and address, mail to 
Editor, HEATING AND VENTILATING, 
148 Lafayette Street, New York 13, N. Y. 


410 411 412 413 414 415 416 417 
418 419 420 421 422 423 424 425 


Name........... beeen eee ete ene See e ence eee ee ees 
Title (Must be shown)... . 0.0... .. ccc cece eee eee ete eeees 
Firm (Must be shown)................ ccc cece eee eee eens 
Business Address............ ccc cece ete cece ect enceeeee . 
istctdncenticcuned Bee... MMR. osc caseccevewds 12/47 
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Getting Personal 


|. F. Hand, author of this month’s 
reference section (Selar Energy 
for House Heating, page 79) has 
an extensive background in the 
study of solar radiation. Born in 
Binghamton, N. Y., he attended 
Union College, Schenectady, N. Y. 

He entered the government 
service at Mount Weather, Va., in 
1912 and two years later trans- 
ferred to the Solar Radiation In- 
vestigations section of the bureau 
at Washington, D.C. He remained 
there until another transfer to the Harvard Meteorological 
Observatory in Milton, Mass. At present, Mr. Hand is 
meteorologist in charge of the United States Weather 
Bureau Solar Radiation Supervisory Station at the 
observatory. 

Beside determining the amount of solar energy which 
passes through the atmosphere, he has made atmospheric 
pollution studies through the use of airplanes. 

His chief hobby is the study of the ancient American 
Indian. The accompanying photograph was taken at a 
Navajo reservation, Kayenta, Ariz. 





7: 
1. F. Hand 





. . Sinee the Last Issue 


George E. Simons, advertising manager of General 
Electric’s Air Conditioning Depart- 
ment, has been named head of com- 
munity and employee relations in 
addition to his present duties. Mr. 
Simon3, who will be on the staff of 
the general manager, has been man- 
ager of the advertising and sales 
promotion division at Bloomfield, 
N. J., since 1944. When Mr. Simons 
first joined G.E. in 1930, he was 
made publicity representative in the 
Chicago office. In 1935, he was ap- 
pointed sales promotion manager of the General Electric 
X-Ray Corp. in Chicago, a position he held until his transfer 
to Bloomfield three years ago. 

Fred H. Guterman has been named district represen- 
tative for General Electric refrigeration in the Philadelphia 
area. Mr. Guterman, whose office will be at 14055 Locust 
St., Philadelphia, will specialize in sales to manufacturers 
of refrigeration equipment. 

K. K. Cooper has been appointed assistant designing 
engineer of General Electric’s commercial refrigeration 
machine division, and J. B. Settle has been made section 
engineer in charge of sealed type compressors and con- 
densing units. 

D. C. McKinley has been placed in charge of sales of 
General Electric air conditioning and refrigeration equip- 
ment in the New York district. Prior to his present assign- 
ment, Mr. McKinley served the G. E. Air Conditioning 
Department as western manager in charge of sales to 
manufacturers of refrigeration equipment. 





G. E. Simons 


The appointment of R. Louis Towne as sales promotion 
manager for Rheem Manufacturing Co. was announced by 
H. C. L. Johnson, advertising manager, under whose 
direction he will work He will make his headquarters in 
New York. Mr. Towne joins Rheem from the Eastern 
Industries, Inc., of West Newton, Mass., where he was 
sales manager of the pump division. 
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FEDDERS 


UNIT HEATERS 


Satisfaction depends on what is behind a name plate, in design 
-in construction...in materials...in reputation. 


This cutaway view of Fedders Series 15 Unit Heaters shows the 
streamlined copper tubes, deep flanges extruded into headers, 
individual copper fins with large area bond to tubes. 


Also, Fedders full floating element mountings relieve expansion 
stresses between core and cabinet. Low final temperatures and 
quiet broad blade fans assure correct comfort distribution. 


Write for bulletins covering horizontal and downblow models. 


FEDDERS - QUIGAN 
CORPORATION 


BUFFALO 7, NEW YORK 
Representatives in Principal Cities 
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A squirrel has a hard time making a living. 


He can’t afford to do useless and unprofitable work. 
So, he inspects every nut he picks up. If 

he gets hold of a bad one, he throws it away. 
The plumber or steamfitter doesn’t have 

to inspect “K” fittings. Bad ones are thrown away 
at the factory. This saves the work and 


grief which would result from misalignment, leaks, 
call-backs. 


Insist on “K”’ fittings. 


@ Standard and Extra Heavy Cast-Iron Screwed Fittings 


@ Standard Flanged Cast Fittings 

@ Standard and Extra Heavy Companion Fittings 
@ Drainage Fittings 

Catalog on request 


KUHNS BROTHERS CO. 
Dayton 1, Ohio 







PRECISION FITTINGS 


COMBINED MARKET FACILITIES at Malle- 


at Kuhns Bros. Co., Dayton, Ohio. 
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able Iron Fittings Co., Branford, Conn., and 








Roy H. Warmee has been appointed sales manager of 
the Modufiow division, Minneapolis- 
Honeywell Regulator Co. Sales pro- ~“*< 
motion manager for the company 
since 1940, Mr. Warmee is a native 
of Pittsburgh. He attended the Uni- 
versity of Buffalo and the University 
of Pennsylvania, specializing in mer- 
chandising and advertising. Joining 
the sales department of the Koppers 
Co. in Pittsburgh in 1925, he was 
made Philadelphia sales manager for 
that organization for four years later, 
retaining that position until joining 
Honeywe!l. Mr. Warmee is regional director of the 
National Federation of Sales Executives and president of 
the Minneapolis Association of Sales Managers. A writer 
and lecturer on sales subjects, he was the first winner of 
the Howard G. Ford award for outstanding achievement 
in sales management. The award is sponsored by the 
Wharton School of the University of Pennsylvania, the 
Sales Managers’ Association of Philadelphia and the 
National Federation of Sales Executives. He also has won 
the Edmand F. Mair trophy, sponsored by the Minneapolis 
Association of Sales Managers for outstanding service to 
Minneapolis sales management.” 





R. H. Warmee 


Fairbanks, Morse & Co., has announced the appointment 
of L. A. Weom as manager of the company’s Pump Divi- 
sion to take the place of Arnold Brown who has resigned. 
Mr. Weom has been with Fairbanks since 1929. In 1936 
he was promoted to manager of the Pump and Electric 
Department of the St. Paul Branch which position he held 
at the time of his recent appointment. 


Two promotions have been announced by the welding 
fittings division of Tube Turns, Inc., Louisville, Ky. 
Norton P. Bosemer has been placed in charge of the Los 
Angeles Office, at 1489 Washington Blvd., and Robert 8S. 
Tyler, Jr. has been placed in charge of a newly established 


Mid-Continent district, with headquarters at 311 Tuloma 
Building, Tulsa. 


Carroll M. Baumgardner, executive vice-president of 
United States Radiator Corp., has been re-elected chairman 
of the Institute of Boiler and Radiator Manufacturers. 
Mr. Baumgardner also was elected a director in the 
Plumbing and Heating Industries Bureau. Both positions 
were tendered Mr. Baumgardner at the annual meeting of 


the institute recently at the Westchester Country Club, 
Rye, New York. 


The Vapor Car Heating Co., Inc., of Chicago, Ill. an- 
nounces the appointment of Robert 
B. Neuman as director of publicity 
and advertising. Mr. Neuman will 
handle all the publicity and advertis- 
ing of the company. Prior to becom- 
ing associated with the company, he 
was assistant advertising manager of 
the Nordberg Manufacturing Com- 
pany, Milwaukee, Wis. Mr. Neuman 
has been very active in the Mil- 
waukee Ad Club and at the present 
time is editor of “Torch”, the club’s 
publication; he is also president of 
the Editors Association of Wisconsin. 





R. B. Neuman 


The Kramer Trenton Co. of Trenton, N. J., has appointed 
Hugo C. Smith sales representative in Ohio, West Virginia, 
and Eastern Michigan, with headquarters in the N.B.C. 
Building, Cleveland, Ohio. 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 


OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube construction with 


the tubes formed er bent 


permits uniform expan- 
sion without strain. 


ferrules formed in the 
headers. Fins are heli- 
cally wound and metal- 
lically bonded. May we 
send catalog? 


AIT HEATERS 


A proven heating unif, 
modern in design, ine 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates alr turbulence 
without undue restric- 
tion. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steam pres- 
sure. Specify McCord. 


[UNIT HEATERS 


A time proven heating 
wnit, modern stream- 
lined in design, quiet, 


types of installations, 
gveranteed fer use on 
Ne. 150 p.s.i. steam 
pressure. All copper 
heating element, indi- 
vidual spiral fin tubes 
free te expand without 
strain on joints. Standard 
motors with standard 
bases used. Wide range 
of capacities. 

Save fuel with McCord 
Unit Heaters. 


CORPORATION 


DETROIT 11, MICH. 


Wt 
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HEADQUARTERS 


fOR LOW-RANGE 
eLECTRIC MOTORS 


















->> BUILDER OF MORE THAN 
20,000,000 MICROMOTORS 


HERE is an organization of specialists who 
concentrate every effort on small electric 
motors and their application. Here the 
customer can discuss engineering details 
confidentially, knowing he is dealing with 
a motor manufacturer that does not 
build consumer products in competition 
with his own. When you need advice, con- 
tact Redmond. When you need depend- 
able low-range fractional motors, check 
on the famous Redmond Micromotors. 
A.C. MICROMOTORS 
4-pole shaded pole up to 1/15th hp. 
D.C. MICROMOTORS 
Continuous duty up to 1/20th hp. 
Intermittent duty up to 1/10th hp. 
SPEED CONTROLLERS * SMALL BLOWERS 


kK COMPANY, INC. 
MAIN OFFICES: OWOSSO, MICHIGAN 


EASTERN AREA SALES: 420 Lexington Ave., New York 17, WN. Y. 


PACIFIC COAST SALES: Redmond Company of Calif. Inc., 117 W. 9h St. 
Los Angeles 15, Calif. 
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. - . by PATTERSON - KELLEY 


Being “heat-transfer” specialists, 
it is only natural that long ago 
our engineers began to work on 
refrigerant coolers and kept pace 
with the fast growing industry. 
To combine efficiency and econ- 
omy in these units requires 
careful engineering based on a 
thorough knowledge not only of 
“heat-transfer” principles but of 
metals and their behavior under 
heat-transfer conditions. 

Yes, the list of users of Patter- 
son Coolers for Freon, Methyl 
Chloride, Ammonia and other re- 
frigerants is growing constantly. 
To those who study and compare. 
what is on the market, the reason 
is obvious...superior design and 
careful construction. 


Write for new bulletin which de- 
scribes the latest type of Patterson Dry 
Expansion Type Cooler illustrated 
above. You will be interested, for exam- 
ple, in the refrigerant chamber which 
is machined from a solid billet of rolled 
carbon steel with welded-in partitions, 


PATTERSON -KE. 


122 WARREN STREET, EAST STROUDSBURG, PA. 
NEW YORK 17—101 Park Ave. 


any, ne 


PHILADELPHIA 3—1700 Walnut St. 


CHICAGO 4—Railway Exch. Bldg. BOSTON. 16—96-A Huntington Ave. 
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The Sturtevant Division of the Westinghouse Electric 
Corp. has announced the appointment of Roger H. Martin 
as manager of the industrial department. He succeedg 
Alexander Martin who has gone to Pittsburgh to head the | 
division’s central district. The two men are not related, | 
In this position, the new manager will direct the applica. | 
tion of air handling equipment for all types of industria] 
plants and processes, including heating, cooling, materia] 
conveying and dust and fume removal. 


W. C. Newberg has been appointed president of 
Airtemp Division, Chrysler Corp. He , 

replaces in this capacity D. W. Rus- 
sell who is retiring from this position 
after serving as president of Airtemp 
for eight years. Mr. Newberg has 
been with Chrysler for fourteen years 
and was chief engineer of the Dodge- 
Chicago plant, where, under his direc- 
tion during the war, the difficult 
engineering tasks in connection with 
the production of engines for B-29 
bombers were successfully carried W. C. Newberg 
out. He joined the Chrysler organization in July, 1933 ag 
a student in the Chrysler Institute of Engineering after 
having received his Bachelor of Science degree in me- 
chanical engineering from the University of Washington. 
For the next two years he studied in the Chrysler Institute 
as well as working in different departments of our engi- 
neering division until he received his master’s degree in 
Mechanical Engineering from the Institute. 





Vv. P. Black, who joined the Airtemp Division of the 
Chrysler Corp. in February, 1935, has 
been named advertising manager of 
the division. After serving in various 
capacities, Mr. Black took charge of 
advertising for Chrysler Airtemp: in 
1939. However, his expert knowledge 
and supervisory ability were needed 
in other fields during the war and he 
served as manager of Airtemp Con- 
struction Corp., a wholly owned 
subsidiary. Now, with war and post- 
war pressure removed from the last 
mentioned department, Mr. Black has been called on to 
head the rapidly expanding Chrysler Airtemp advertising 
department. 





V. P. Black 


Lee H. Benson, mass production specialist, has joined the 
Tuthill Pump Co., Chicago, as vice-president in charge of 
manufacturing. Mr. Benson comes to Tuthill with a back- 
ground of mass-production experience over the past 40 
years wtih such organizations as Genéral Motors, Westing- 
house and Willys-Overlandd. 


Nominations for 1948 officers of ASHVE have been an- 
nounced as follows: For president, G. L. Tuve, head of the 
mechanical engineering department at Case Institute of 
Technology, Cleveland, Ohio; for first viee;president, Alfred 
E. Stacey, Jr., Syracuse, N. Y.; for sec@id vice-president, 
Lester T. Avery, president of Avery Engineering Co., 
Cleveland, Ohio; for treasurer, Lauren E. Seeley, dean of 
the college of technology, University of New Hampshire, 
Durham, N. H. 


U. S. Refrigeration Co. announces ¢heir appointment as 
Carrier dealer for commercial refrigeration and air condi- 
tioning, for the Borough of Brooklyn. Everett B. Patter- 
son, who was associated with Carrier for many years, will 
be in charge of engineering. 
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Authoritative, Useful, Practical 


TECHNICAL BOOKS 


Written by outstanding authorities, and published by 
HEATING AND VENTILATING, these books give 
(Engineers, Contractors, Students and Architects) 
clear, concise answers to many heating, ventilating 
and air conditioning problems. 


AIR CONDITIONING ENGINEERS’ ATLAS 


Climatic data for the solution of design and. operating problems in 
winter heating and summer cooling throughout the United States. 
Specifically designed zoned maps in colors present the information 
graphically; tables give data for larger cities and adjacent areas. 
72 Pages, 18 maps in color, $2.00. Canadian or foreign postage, 44¢ 


DEGREE-DAY HANDBOOK 


A handbook for checking heating plant operation and predicting fuel 
consumption. Supplies temperature reference data for calculations 
required for design and operation of heating and air conditioning ; 
systems. It includes practical application of degree-day tables. : 
800 pages, 28 illustrations, $3.00. Canadian or foreign postage, 38¢ 


DESIGN OF INDUSTRIAL EXHAUST SYSTEMS 


How to design, build or buy an exhaust system that will perform its 
functions adequately and economically, and meet the requirements 
of law and industrial hygiene. Covers flow of fluids—hood forms— | 
air flow through hoods — pipe resistance — piping design — dust 
separators — low pressure conveyors — centrifugal exhaust fans — 
structural details—field measurements and their interpretation. 

215 pages, 110 illustrations, $8.00. Canadian or foreign postage, 35¢ 


~.. RADIANT HEATING 
.. The basic principles, the experience-proved facts, the practical 
working data on applications of radiant energy for heating and 
cooling, and the use of embedded pipe for snow removal. Facts and 
24 figures can be applied directly in designing and installing radiant 
os heating system. A dependable manual for the engineer, contractor 
or architect who needs reliable information on this important subject. 
466 pages, 309 illustrations, $6.00. Canadian or foreign postage, 50¢ 


FLUID FLOW IN PIPING 


A simple and concise summary of the fundamentals of fluid flow theory and practice, with 
applications of these basic data to practical problems of steam, water and air piping. 
81 pages, 28 illustrations, paper bound, $1.00. Canadian or foreign postage, 6¢ 


PIPING OF INDUSTRIAL FUELS : : 


The requirements, codes, special treatments and methods used in piping, storage and moving of 
oil, gasoline and manufactured gas (including propane and butane). The subject of pipe sizing, 
with tables and sample solutions, is completely covered. 

48 pages, 18 illustrations, paper bound, $1.00. Canadian or foreign postage, 6¢ 


EXHAUST HOODS 


Data, formulas and practical examples showing exact procedure for designing all types of 

exhaust hoods for the efficient removal of dust, fumes, vapors and gases. 

49 pages, 87 illustrations, paper bound, $1.00. 
Canadian or foreign postage, 6¢ 
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HEATING AND VENTILATING, 148 Lafayette Street, New York 13, N. Y. 


Please send me the books checked below. 1! enclose check, postal note or money 
order in full payment, including Canadian or foreign postage if necessary. 


QO AIR CONDITIONING ENGINEERS’ ATLAS O) DEGREE-DAY HANDBOOK 











O DESIGN OF INDUSTRIAL EXHAUST C1 RADIANT HEATING 

SYSTEMS O PIPING OF INDUSTRIAL FUELS 
O FLUID FLOW IN PIPING O EXHAUST HOODS 
MM udbbiionsbbiendikenseeneiewnnnsmaesdaaceas nase eae 
Pic cicichdn Naennudiessdiwadaaediiaiecsanieennel aa paadeaadee tata e 
itis ai wednbienadniiim teed Zone No. ...... a 244s800susescduawesee 
Position®.................. Firm* 


(*This information (esired for our private records) 








Have you seen 


this presentation on our 
Partnership Plan for Profit 
in the domestic 

water system business? 

Get ready for 1948 profits by finding 


out the full details of the Peerless Plan. 
Write to our nearest office today. 





Peerless Pump Division 
Food Machinery Corporation 


Quincy, Hh, Indianapolis, Ind 


No. Broadway 
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The Hammel-Dahi Co., Providence, R. I., manufacturers 
of automatic control equipment, has appointed the Metro| 
Co., Detroit, Mich. as their sales representative. The 
area to be covered is the lower peninsula of the State of 
Michigan and northwest Ohio. 


McQuay, Inc., Minneapolis manufacturer of refrigeration 
and air conditioning equipment, has named C. T. Bappler 
as its sales manager for the Eastern division. Mr. Bappler 
is known from coast to coast as the former secretary of 
the Fin Coil Manufacturers Association during the N.R.A. 
period. Mr. Bappler will continue to reside in New York, 
with offices at 122 E. 42nd St. 


The appointment of Norman 8B. Schreiber, 43, Chicago 
industrialist, as board chairman and 
general manager of the General 
Engineering and Manufacturing Co. 
(Gemco); St. Louis manufacturers 
of air conditioners, machine tools 
and related products, has been an- 
nounced by directors of the company. 
A further shift in the Gemco man- 
agement comes with the resignation 
from the company of Willard R. 
Vogel, formerly vice-president and 
general manager. A major develop- N. B. Schreiber 
ment in Gemco sales plans has already 
been made by Mr. Schreiber in the appointment of five 
regional sales managers who, with a staff of assistants, 
will work with the national distributors and dealer 
organization. The new men are M. W. Nerius, West Coast 
region; Chester H. Fox, North Central; C. J. LeMaster, 
South Central; Harry B. Osmundsen, Northeast; Charles 
J. Davis, Southeast. These men have already assumed 
their new posts. This action comes as Gemco officials are 
completing plans for the manufacture and distribution of 
the revolutionary heat pump, which will go into limited 
production within the next few weeks. A test unit of the 
heat pump, given the trade name Miracula, has completed 
a full year’s operation in a Glendale, Mo., residence. 





Appointment of the Beckham-Jackson Distributing Co. 
of Dallas as distributors of the South Wind “Seated Heat” 
gas-fired, residential heating unit, has been announced by 
the South Wind Division of Stewart-Warner Corp. Avail- 
ability of the unit in Texas represents the first commercial 
introduction of this new home heating system. 


Kellen Wiles, of Needham, has been appointed executive 
assistant to G. C. Derry, general manager of the Sturtevant 
Division of the Westinghouse Electric Corp., at Hyde Park, 
Mass. Mr. Wiles started with Sturtevant in 1934 in the cost 
and accounting departments, then became associated with 
a subsidiary, Framingham Foundries, Inc., as general man- 
ager and later vice-president. When this operation was 
terminated in 1945, he joined the purchasing department, 
and most recently he has been factory accountant. 


One of the nation’s largest and most modernly equipped 
research laboratories devoted to improvement in methods 
of discovery and production of oil, recently completed in 
Houston, Texas, by the Shell Oil Co., Inc., was dedicated 
December 5. 


The Air-Maze Corp., Cleveland, Ohio, announces the 
appointment of Edward M. Paullin as factory represen- 
tative in charge of their Buffalo Office, 28 Church Street. 
He will handle the firm’s accounts in the State of New 
York (not including Metropolitan New Ycrk City, Long - 
Island, and Westchester County). 
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Are Steam Traps Your .. . 


No. 1 FUEL 
WASTERS ? 





These Nicholson Traps 
Are Cutting Loss to 1% 


A comparative test of 14 different 
steam traps, recently conducted by 
a large manufacturer, showed thaf 
Nicholson traps topped the field 
with a steam waste of only 1.04% 
against losses up to 14%. Find- 
ings also confirmed the unequalled 
drainage capacity of Nicholson 
traps, and their proof against 
freezing. 


- 5 Types for Every Purpose 
Size 44” to 2”, steam pressures to 
225 Ibs., for every heat, power, and 
process application. For reasons 
“== for the increasing standardization 
4 on Nicholson traps send for 
J BULLETIN 544 or see Sweet's. 
199 OREGON STREET 


W. i. Nicholson & Co. WILKES-BARRE, PA. 


| Valves * Traps » Steam Specialties } 














STAINLESS ALLOY DIVISIO} 


PITTSBURGH PIPING and EQUIPMENT COMPAN 
10 43rd 


VYorid s Lo yest VL 


Street - Pittsburgh, Penna. . 





Welding Fittings 
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Insulation on pipes, ducts and boilers must be protected 
by lagging material. But you need no longer spend the 
time or the money to have this material sewn . . . not 
when Arabol Lagging Adhesive is used. 

This adhesive holds the canvas, asbestos, fiberglas or 
other covering firmly in place; dries in 4 to 6 hours; 
leaves a sized finish. The lagging material is neat-look- 
ing and fully protected—without the use of paint. (You 
can always add one coat for appearance, if you so desire.) 

Maintenance is simplified—grease, oil, soot and dirt 
wash off easily. And the adhesive is vermin-proof... 
fire-retardant, too. 

Arabol Lagging Adhesive has successfully passed rig- 
orous tests by independent laboratories. The results 
show that it retains its adhesive powers despite exposure 
to extreme temperatures, to immersion in water, and to 
live steam. 

Write us today for detailed facts and figures. Don’t 
place open specifications on lagging work — insist on 
Arabol Lagging Adhesive. You can depend on it to fill 
your most exacting requirements for both utility and 
appearance. Also, ask about our cork cement for adher- 
ing cork to cork on refrigerator lines. 


THE ARABOL MANUFACTURING CO. 
Executive Offices: 110 East 42nd St., New York 17, N. Y. 


CHICAGO—S4th Avenue & 18th Street 
SAN FRANCISCO—1950—16th Street 


Branchesin Principal Cities. Factories in Brooklyn, Cicero, San Francisco 







-Mhesioes 2. RRABOL 
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Breidert 
Air-X-Hausters 


PAT. NO. 2269428 


SAFE, SURE VENTILATION 
ad WAITER Witre, aa THE WIND Bow. 


Breidert Air-X-Hausters have a patented 

baffle construction which provides posi- 
> tive ventilation regardless of wind direc- 
tion. The wind’s full force is utilized to 
remove heat, dust and foul air. There are 
no downdrafts. 








Breidert Air-X-Hausters 
provide adequate fresh 
air for shops. 


The far greater efficiency of Breidert 
Air-X-Hausters means larger volumes of 
air moved per ventilating dollar. Breidert 
Air-X-Hausters are stationary—no moving 
parts to get out of order, no power con- 
sumption. Built for extreme durability 
under all weather conditions. 


Certified tests by Smith, Emery & Co. 
prove the truth of the slogan “the greatest 

. : scientific improvement in ventilators in 
cee ae en more than fifty years!” You specify 
ment. certified performance when you specify 
Breidert Air-X-Hausters. 








Send for the new Breidert engineering 
data book. It gives complete specifica- 
- tions on all Breidert Air-X-Hausters. 





“Ask to see this 
demonstration.” 








Breidert Air-X-Hausters C f d 


remove smoke in arenas ( 
rapidly. & c 


G.C.BREIDERT CO. 


3129 SAN FERNANDO ROAD 
LOS ANGELES 41, CALIFORNIA 
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INDUSTRIAL DEGREE-DAYS 
September and October, 1947 





a 
Number of Industrial Degree-Days 











City ne Nt 
vo 

September ‘October a. A ‘October 
Baltimore, Md. ...................0sseeeeee 13 8 0 0 
RUN, NS Ec. Kase scccnncssvccnsiscsdccscs 70 46 5 2 
RUMI, TINS: Sidbiacecsinecsseccccdeunsieecis 25 7 0 0 
Cleveland, Ohio .................cee 34 18 0 0 
DSTWOEE, BEG. 60.s.ccccscccsscsscccccesees 56 35 2 1 
Indianapolis, Ind. ....................0668 23 13 0 0 
OP MR IG a. scccesdcasiacccnsccsaces 23 16 0 0 
Philadelphia, Pa. ...................00006 16 12 0 0 
nares 40 30 1 1 
POE HS INS da cdcensSecdateecasee 4 ‘11 0 0 








COMING EVENTS 


DECEMBER 29-30, 1947—14th annual symposium of the 
American Chemical Society, Division of Engineering 
Chemistry, new chemistry building, Illinois Institute 
of Technology, Chicago, III. 


JANUARY 26-29, 1948—Fifth All-Industry Exposition of the 
Refrigeration Equipment Manufacturers Association, 
at Cleveland Public Auditorium, Cleveland, Ohio. 


FEBRUARY 1-4, 1948— 54th Annual meeting, American 
Society of Heating and Ventilating Engineers, Commo- 
dore Hotel, New York. A. V. Hutchinson, Secretary, 
51 Madison Ave., New York, N. Y. 


FEBRUARY 2-6, 1948—8th International Heating and Ven- 
tilating Exposition, Grand Central Palace, New York. 
Charles F. Roth, manager, International Exposition 
Co., Grand Central Palace, New York, N. Y. 


APRIL 5-8, 1948—Annual convention and exposition of the 
Oil Heat Institute of America, Coliseum, Chicago. Sec- 
retary, C. F. Curtin, 6 East 39th St., New York 16, N. Y. 


MAY 3-7, 1948—1948 convention and foundry show of 
American Foundrymen’s Association, Philadelphia Con- 
vention Hall and Commercial Museum, Philadelphia, 
Pa. Alfred A. Hilbron, Hotel Sherman, Chicago, III. 


MAY 16-19, 1948—39th annual meeting of National District 
Heating Association, Hotel Statler, St. Louis, Mo. 
Secretary, John F. Collins, Jr., 827 N. Euclid Avenue, 
Pittsburgh 6, Pa. 


MAY 24-27, 1948—66th convention and exposition of the. 


National Association of Master Plumbers, Philadelphia 
Convention Hall, Philadelphia, Pa. Association office 
1105 K St., N.W., Washington 5, D. C. 


JUNE 1-5, 1948—Annual meeting, Heating, Piping and Air 
Conditioning Contractors National Association, Hotel 
William Penn, Pittsburgh, Pa. Secretary, Joseph C. 
Fitts, 1250 Avenue of the Americas, New York, N. Y. 


JUNE 9-11, 1948 — Spring meeting, American Society of 
Refrigerating Engineers, New Ocean House, Swamp- 
scott, Mass. Acting secretary, M. C. Turpin, 40 W. 
40th St., New York 18, N. Y. 


SEPTEMBER 13-17, 1948— Third Instrument Conference 
and Exhibit, Convention Hall, Philadelphia, Pa. E. J. 
Grace, Jr., general chairman, Instrument Society of 
America, 1117 Wolfendale St., Pittsburgh 12, Pa. 
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OPERATIVE TEMPERATURE FOR STILL AIR CONDITIONS 


























ean Radiant Temperature, 
























































Lafayette St., New York 13, N.Y. 


Published by HEATING AND VENTILATING, 148 





H & V's REFERENCE DATA — 333 





This sheet is a companion to Ref- 
erence Data 295-296 which defined 
operative temperature and included 
a nomogram for determining the 
operative temperature for a range of 
air temperatures, mean radiant tem- 
peratures, and air velocities. 


In a large number of cases, par- 
ticularly residential structures, the 
air velocity is quite low and ap- 
proaches or equals so-called “still air” 
with air velocities in the neighbor- 
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hood of 15 ft. per min. For such 
cases (where air velocity—15 f.p.m.) 
the equation for operative tempera- 
ture reduces to 
~ To =0.533 Te + 0.467 T. 
where Ty = operative temperature, F 
Tr=mean radiant tempera- 
ture, F 
T. = air temperature, F 


The graph on the reverse side of 
this sheet is a plot of the foregoing 
equation. 
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DIAMETER OF PARTICLES (MICRONS ) 


The rate of -fall of particles in the air is 
expressed by Stokes’ law as 


1 gd? (W, Tr W,) 


18 S 





where V is the velocity of fall in cm per sec, 
g the acceleration of gravity (981 cm per sec), 
d the diameter of particle, cm, W, and W, the 








000 
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= 100 
SOL = 
a — 50 
q om -— | O 
be Ms = 
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~ = 
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lor 3 E 
= << — 
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" . « 
5 LOE 
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= — 0.01 
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RATE OF FALL OF PARTICLES IN AIR 


specific gravity of the particle and of air, re- 
spectively, and S the ae of air, poises 
(181 x10). 


The accompanying nomogram by J. M. Dalla 
Valle is a solution of this equation. 


Example. Assume a particle of 4 microns 
diameter (0.0004 cm) with a specific gravity 
of 2.5. From the nomogram the rate of fall is 
seen to be 0.13 cm per sec. 


10 


Ge Be bes 


— 


LO 





eo rTrTriT 
9° 
a 
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SPECIFIC GRAVITY OF PARTICLES 
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AIR FLOW FROM PITOT TUBE READINGS . 


















The volume of air flowing in a round duct is where Q is in cfm, d is duct diameter in 
Q = 4000 ay/h. (1) inches and hk is velocity head in inches of water. 
where Q is the volume in cfm, a the duct area The nomogram below, designed by J. M. Dalla 
in square feet, and h the pitot tube reading at Valle, gives a solution of equation (2). 
the axis in inches of water. When converted Ezample. Pitot reading 0.09 inches in a 
this becomes eS * 124inch duct. The intersection on the B scale 
Q = 18.5 d2yJ/B........... cece (2) shows the air volume to be 800 cfm. 
—4 10 
50 pa ie 
3 —!00000 a 
40 ~ 45 
; 50000 4 
30 a J 
‘ —1 0000 
20 | 
4 a — 1.0 
§ — = 
- —-§000 = ai 
3 =r » Ns 
we OL of 405 z 
<= ee ad parr 
oO 
2 3 po = [a ) 
— " J _ - 
10 L_ u —I1000 , xr 
fa " a J 
- os - a - > 
uj 5 rey | - 
= gl = © 
< > 4 ° 
S 7h = rr 
a: $ o1 7 
Oo onal ° 
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5 | ‘= 
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| 4 ” —_ 
-50 oll 
3 % 7 
10 q 
E- | 
- — 0.0! 
A B C 
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GREENHOUSE HEATING DATA 





The heating of greenhouses often involves TABLE 2.—HEAT EMISSION FROM 1000 LINEAR FEET OF 
somewhat low air temperatures at which the PIPE RADIATION 


heat emission of radiators is increased over ‘B##¢d 0m 220F steam, 160F gravity hot water,and 210F forced hot water) 
that at the conventional 70F air temperature. 
In addition, these buildings have an extraor- fPre| yo 
dinarily large glass area, so that calculations = batt Be. 
can frequently be simplified by use of tables 
based on glass area only, with allowance for 
infiltration and the relatively small wall sur- ‘'* “%.2n""" 





GREENHOUSE TEMPERATURE, F 





50 5S 60 6s 70 


























Bru per He per 1000 Lingzar Feet or Pire 











steam 187,400 180,300 173,300 166,300 160,000 153,300 147,000 
. re 2 Gravity hot 
face. Such tables are included here; with the water 1$0,200 143,S00 135,300 127,700 121,000 113,700 106,800 
exception of Table 3, they are based on data 2 Forced hot 
water 236,700 227,500 217,590 207,700 199,500 190,800 182,500 
by Artkur H. Senner of the Department of 34 Gravity hot 
Agriculture, although they have been somewhat — peer secdipnenrer dese eee tearm a ~timneetnceianirht. 
rearranged. 


Usual greenhouse inside air temperatures are 
given in Table 1, and these data are suggested 
for use where the grower has not specified 
other temperatures due to variations in his | TABLE 8—CAST IRON RADIATOR SURFACE REQUIRED 

wn methods from standard practice pPervemmeee cne 
= . P ‘ (Based on 220F steam, 160F gravity hot water, and 210F forced hot water) 

In calculating heat losses from greenhouses, 
it is possible, due to the low ratio of losses Garewnovse Tzmpsnatune, F 
through infiltration and walls to that through Hearmo ol al w&letetaaea 
glass, simply to add an allowance for air leak- 
age and wall loss and base the whole calculation Se Fr eo Ramage es ye Cee 
on glass area. This is done in Table 4. 



































Low pressure steam... 3.06 3.20 3.38 3.50 364 382 4.60 
Determine the wall area and assume 2, 3, or 4 Gravity bot water ...... 537 668 600 632 670 7.14 7.62 
sq ft of wall (depending on construction) as Forced hot water ........ 338 3.50 3.64 5.82 4.00 419 4.36 





(Continued on other side) 








TABLE :1—CUSTOMARY TEMPERATURES 


FOR GREENHOUSES TABLE 4.—HEAT REQUIRED TO MAINTAIN 


. GREENHOUSE TEMPERATURE PER 1000 SQ FT 
OF GLASS AREA 


(Including both heat transmission through glass and 
allowance for infiltration) 





Typez or PLrant Temperature Rance, F 



























































Carnation ssesoseseesessensers 45-SS 

woe A — collection, winter, au Oursie Temperature, F 

OE i iietetiasinnnnienennembainianmennnneen 45-50 — 

— endacieicsnbliabiibiialinae anendlatio 9 a 20 | 10 | 0 —10 —20 —30 

MN sa Sihatcdaccassissaicccssiccscainzsnvcsiecceisasate 60-65 

—— | ____E ER ae anne =a Bru REQUIRED PER He PER 1000 Sq Ft or Grass 

Orchid, warm adaleceeea oa 

Orchid, cael seelncsennnneceselliiitiie pissin =< 40 28,600 41,900 53,800 66,800 79,200 92,200 

RI sisicisninissisiasonsieibisasntiinatevns $0-SS bn 34,800 47,500 50,100 72,600 85,300 98,000 

RII coos sscascanscccssscecaccecsacs cae aeateens $S-60 : so 41,250 53,800 66,450 79,000 91,700 104,500 

| ___ Rererperorererr inne ener rere Teer $5-60 55 47,500 60,500 72,800 85,300 98,500 111,000 

oe pe TTR os 60 53,700 66,600 79,100 91,700 104,500 117,300 

SII ss--sschieiadiassseniianneiaienabiiaaiiie 68-70 ben 59,700 72,600 85,400 98,300 111,000 123,000 

Violet _.. IE Sy BE Sree 40-45 70 66,250 79,200 91,700 104,800 117,500 129,500 
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GREENHOUSE HEATING DATA 





TABLE 5.—AREA OF GLASS HEATED PER LINEAR 
FOOT OF 1% STEAM PIPE 


(Based on 220F Steam) 























Oursmwwz TEMPERATURE, F 
Insipg a 
7 20 10 | 0 —10 | —20 | —30 
Arga oF Grass, Sq Fr 
40 7.$7 $.27 4.01 3.23 2.73 2.35 


4s $.92 4.34 3.43 2.84 2.42 2.11 
$0 4.83 3.70 3.00 2.S2 2.18 1.91 


$5 4.08 3.18 2.65 - 2.27 197 1.75 
60 3.46 2.79 2.35 2.03 1.78 1.59 
6S 2.98 2.46 2.09 1.82 1.61 1.45 
70 2.54 2.13 1.83 1.61 1.43 1.30 








TABLE 7.—AREA OF GLASS HEATED PER LINEAR 
FOOT OF 3% INCH GRAVITY HOT WATER PIPE 


(Based on 160F water) 





Outswz Temperature, F 





INSIDE 
he 20 10 0 —10 —20 | —30 




















Anza or Grass, Sq Fr 








40 8.60 $.97 4.36 $.68 © 3.10 2.67 
4s 6.66 4.88 3.87 3.20 2.73 2.37 
50 5.33 4.08 3.31 2.78 2.39 2.11 
55 4.32 3.38 2.81 2.41 2.08 1.85 
60 3.60 2.92 2.45 2.12 1.85 1.68 
6S 3.00 2.48 2.10 1.82 1.62 1.46 
70 2.36 2.14 1.84 1.62 1.44 133 








TABLE 6.—AREA OF GLASS HEATED PER LINEAR 
FOOT OF 2 INCH GRAVITY HOT WATER PIPE 


(Based on 160F water) 





Oursmwe TEMPERATURE, F 





InsIDE 


Temp.,| 20 10 | 0 
F 








—10 | —20 —30 








Arga or Grass, Sq Ft 








40 ~—s S.28 3.68 2.80 2.26 1.91 1.64 


45 4.13 3.03 2.39 1.98 1.69 1.47 
50 3.29 2.82 2.04 “1.72 1.48 1.30 
SS 2.72 2.12 1.76 1.51 1.31 1.16 
60 2.24 1.82 1.53 1.32 1.16 1.03 
6S 1.89 1.56 1.33 1.15 1.02 92 
70 1.63 1.36 1.17 1.03 91 83 





equal to 1 sq ft of glass and use Table 4 in 
which allowance has already been made for 
infiltration. The figures in the body of Table 4 
can also be used to determine pounds of steam 
required if three digits are crossed off. 

Once the load has‘ been calculated, the length 
of pipe required in the coils, or amount of 


‘ radiator surface needed, can be found by refer- 


ence to Table 2 or 3. However, it is probably 
more convenient to work directly from the 
equivalent glass area tables—Tables 5 to 8, 
inclusive. 


In sizing steam mains, use can be made of 


Reference Data 299-300. Table 9 gives sizing 
data for supply and return mains for gravity 
hot water. 





TABLE 8.—AREA OF GLASS HEATED PER LINEAR 
FOOT OF 2 INCH FORCED HOT WATER PIPE 


(Based on 210F water) 





Ovutsipe TEMPERATURE, F 





INSIDE 
—_ 20 10 0 —10 —20 —30 














Arga oF Grass, Sq Fr 








40 8.34 5.80 4.42 3.87 3.00 2.58 
45 6.54 4.78 3.79 3.13 2.67 2.33 
50 5.28 4.05 3.28 2.77 2.38 2.09 
5$ 4.40 3.43 2.86 2.45 2.12 - 1.88 
60 3.76 2.98 2.52 2.17 1.91 1.70 
65 3.20 2.64 2.24 1.95 1.73 1.55 
70 2.77 2.32 1.99 1.75" 1.55 141 








TABLE 9.—SIZE OF MAINS FOR GRAVITY HOT 
WATER PIPE COILS 
(Based on 160F water, and a total length of supply and 
return mains of not over 200 ft.) 




















Dumerer or Pipe w Cor, Incues 
Sizz oF 
SupPLy AND 3% 2 
Rerurn, In. 7 
Lrnear Feet or Pree 1n Cort 
1% 50 80 
1% 80 140 
2 190 320 
24% 380 650 
3 660 1,100 
3% 1,000 1,700 
4 1,500 2,600 
5 3,000 $,000 
6 5,200 8,700 
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ALTITUDE-DENSITY CHARTS FOR AIR 


The chart below shows the relationship 
between altitude, temperature and density of 
air at normal temperatures. A similar chart 
for high temperatures appears on the reverse 
side:of this sheet. 

Knowing two of the variables, the third may 
be found by laying a straight-edge across the 
known values; the value of the third value 
may be then read from the intersected scale. 

For low barometers and very high altitudes 
the scales to be used are the two at the left 


a eb 8 8 8 


grrvegerrs 
r) 


° 


and the one at the right. For normal barom- 
eters between 25 and 31 inches, the three 
right hand scales are used, since the barometer 
and density scales are here magnified. 
Example. At a temperature of OF and an 
altitude of 4000 feet (or barometer of 25.9 
inches), the density can be found by either of 
the two methods mentioned as .075 lb per cu ft. 
Example. At a temperature of 60F and a 
barometer of 30.5 inches the density is found 
by using the three left scales as .0775 Ib per cu ft. 


r) 
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TEMPERATURE — F. 


Altitude-temperature-density chart for 
air at normal temperatures. 
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ALTITUDE-DENSITY CHARTS FOR AIR 









The accompanying chart gives the tempera- | poo 
ture—altitude—density relationship for air at 
higher temperatures (100 to 1500F) than the 
companion chart on the reverse side of this 














sheet. | en 
Example. With air at 350F and a barometer < 
of 27.5 inches of mercury, the density is shown 30-46 
above to be .045 lb per cu ft. ¢ 
Example. With air at 900F and a barometer 29-7 1000 < 
of 30 inches, the density is found to be .0292 & + Pail 3 
20-5. — 
ee | Dt al! : : 
Both charts were designed by and are pre- — e e 
sented here through the courtesy of B. F. r E000 8 > < 
Sturtevant Co., Division of Westinghouse o al Fi 3 3 MY 
Electric Corporation. : Fe000 ~ 8 F 
| 2s-f 
{5000 r 
om 
f-6coo 
est 
Altitude-temperature-density chart for 
air at high temperatures. 
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HOT WATER PIPE SIZING — IRON OR STEEL PIPE 


FRICTION LOSS IN MILINCHES (00f) PER FOOT OF PIPE 
3 456 8 W 20 30 40 3060 28 WO 200 300 400500600 800 










FAIRLY ROUGH 
IRON OR STEEL PIPE 
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The accompanying chart is designed to show 
graphically the friction and heat carrying capacity 
of iron or steel pipe when carrying water at 175F, 
and with a 20F temperature drop. The tempera- 
ture of 175F was chosen as meeting the require- 
ments of both forced and gravity systems with 
reasonable accuracy, so that the charts are suitable 
for all forms of hot water heating. 


The chart is designed from formulas covering 
fairly rough pipe; that is, iron or steel pipe as it 
may be after several years operation. 


Use of the chart is best illustrated by an 
example, as follows: 


Example. (a) What friction loss will there be 
in 84 ft of 1l-inch steel pipe line with 175F water 
flowing at 0.8 ft per second? (b) How much heat 
will be carried by the'water if the temperature 
drop is 20F? 
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HOT WATER PIPE SIZING — IRON OR STEEL PIPE 





Solution. On the chart locate the intersection 
of the diagonal line marked 1-inch pipe with that 
marked 0.8 ft per second and find (a) on the 
bottom scale, a friction loss of 50 milinches per ft 
or 50 X 84 = 4200 milinches for the 84-ft line 
and (b) on the side scale find 21,000 Btu carried 
per hour with a 20F temperature drop. 


Example. In proportioning 2 hot water system 
employing steel pipe, a 46-ft branch must have 
a friction drop of 3680 milinches and, based on a 
20F temperature drop, carrying 150,000 Btu per 
hour. What size pipe and what velocity will meet 
this condition? 


Solution. The friction loss per foot of pipe must 
be 3680/46 = 80.0 milinches. Locate the inter- 
section of 150 on the side scale and 80 on the 
lower scale, and find that a 2-inch pipe and a 
velocity of 1.5 ft per second meet the conditions. 
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HOT WATER PIPE SIZING — COPPER TUBING 





FRICTION LOSS IN MILINCHES (.00/)PER FOOT OF PIPE 
6 8 1 20 


‘ 


30. 40 S060 100 200 300 400 500 600 800 






"| TYPE L COPPER TUBING 
6000] 175F WATER, 20F TEMP. DROP 





4000 


2000 


1000 
z 800 800 7 
e 

z 600 0 

ws 500 500 

\& 

= 400 00 

WwW 

300 300 

- 

< 

wi 

#200 00 


100 100 


60 
$0 


40 


30 


20 


HEAT CARRIED IN 1000 BTU PER HOUR AT 20F TEM 
HEAT CARRIED IN 1000 BTU PER HOUR AT 20F TEMPERATURE DIFFERENT! 


i} 
2 3 4 56 80 20. 30 40 5060 80 100 200 300 400500600 800 1000 
FRICTION LOSS IN MILLINCHES (00I") PER FOOT OF PIPE 


Published by Heatio AND VanrILATING, 148 Lefayette St., New York 13, N.Y. 6/47 Copyright, 1947, by Tux Inpusratat Pazss. 


H & V's REFERENCE DATA — 343 








AE OPEN RUE RS 


8 amMRCMT EEE D 











The accompanying chart shows graphically the 
friction of hot water in Type L copper tubing. 
It is based on a temperature of 175F and gives 
the friction and heat carrying capacity, the latter 
on the basis of a 20F temperature drop. The 
temperature of 175F was chosen as meeting the 
requirements of both forced and gravity systems 
with reasonable accuracy, so that the chart is 
suitable for all forms of hot water heating. 


Use of this chart for Type L copper tubing is 
illustrated by the following examples: 


Example. A 140 ft Type L copper tubing line 
is to carry 150,000 Btu per hour in 175F water 
at a 20F temperature drop. What size tubing 
should be used if the friction is to be not over 
8400 milinches? 
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HOT WATER PIPE SIZING —- COPPER TUBING 





Solution. Dividing 8400 by 140, find the fric- 
tion per foot as 60 milinches. Move vertically 
from 60 on the lower scale to the. intersection 
with 150 on the vertical scales and find that a 
2-in tube with a velocity of about 1.65 fps will 
meet the requirements. 


Example. What friction loss will there be in 
an 82 foot line of 34 inch copper tubing carrying 
175F hot water at a velocity of 0.8 fps., and how 
much heat will be carried with a 20F temperature 
drop? 


Solution. Locate the intersection of the diagonal _ 
¥% inch line and the diagonal 0.8 fps line. Move 
vertically downward and read 55 milinches per 
foot. For the whole line, the friction would be 
82 X 55 == 4510 milinches. From the intersection 
of the diagonals move horizontally and read 


approximately 12,000 Btu per hour as the heat 
carried. 
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‘s 13 


0.186 


0.311 
0.408 
0.527 
0.652 
0.745 
0.995 


1.245" 
1.481 


1.969 
2.486 


2.907 


3.857 
4.805 
5.741 
7.583 
9.449 


11.315 


3.125. 0.109 
4.125 0.134 
5.125 => «0.160 
6.126 0.192 
8.125 0.271 


10.125 0.3388 


12.125 


~ 13.361 


51.826 
80.463 © 


18.136 
25.874 
45,188 
10.085 


0.406 115.896 100.480 


3.579 18.9 
6.888 25.9 

10.878 40.3 
14915 57.8 
a 


43.6113 
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The accompanying data give certain ‘useful properties of 
Type K copper tubing. Columns 1, 8, 4, 8, 9, and 10 are from 
ASTM standard specifications for copper water tube. Data ir 

_all other columns are calculated, using the following values: 
pi = 3.14; area of circle —= d? X .785; weight of water = 62.5 
Ib per cubic foot; gallons of water per cubic foot == 7.48. 


The. ASTM specifications state that for refrigeration and 
air conditioning hard tube should be used with sweat fittings 
and that when necessary to use soft tube with sweat fittings, 
rounding and sizing tools should be used. 


Reference data 847-848, which will appear next month, will 
give corresponding data for Type L and M copper tubing. 


“Due to space limitations information as compiled for 314-in. 
pipe has been omitted from the tables. The table below gives 
this. omitted information. 


“DIMENSIONAL AND CAPACITY DATA FOR 3%-INCH COPPER TUBING. 





Area Circle with Weight per Foot - Circumference 








Outside | Inside Tube and 
Dis. Dia. Water Water Outside Inside 
































10.315 8.996 1319 5.12 3.9044 9.0244 11883 106 
10.815 9.208 1107 4.29 4.0000 8.2000 ©1888 10.786 
9.390 - 0.915 4.0750 7.6550 «11.888 10.86 


Ls 








per Petar tenet - Length of Tube in Feet to Contain 





+. ol 





Cu. Ft. Gallons | 1 Cu. Ft. 1Gal. | 1 Lb. Water} - 
































06247 46728 16.00 2.14 0.256 
06395 -47830 =< 15.64 3.09 0.250 
06520 48770 > 15.34 2.05 0.245 














- 


le : - Published by Heatinc AND VENTILATING, 148 Lefayette St., New York 13, N.Y. 7/47 Copyright, 1947, by Tux InpusTaiaL Passe. 


H & V's REFERENCE DATA — 346 | 















































0.200 
0.826 
0.450 
0.669. 
0.690 
0.811 
1.055 
1.291 
1.527 
2.009 
2.495 
2.981 3.125 
3.986 4.126 
4.907 5.125 
5.881 6.126 
7:185 8.125 
9.701 10.126 
11.617 


S 3s 


Oo mem Otte HH eH 


i 
» Oo 























i|3|i 
628 16.4 19.2 
1.021 10.2 11.76 
1413 7.63 8.475 
1.787 610 6.711 
2.167. 6.10 6.525 
2.547. 4.87 4.717 
3.318 - 3.40 3.623 
4.054 2.78 

4.795 2.35 

6.308 1.80 

1.834 1.46 

9.360 1.223 

12.356 .969 | 62593 

15.408 .746 98176 

18.466 624 1.4108 

24.445 .470 2.126 2.4717 

30.461 378 2.649 3.838 

36.477 315 8.178 5.503 
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(O18 (0.068 : 0.785 

032 «(0.126 ‘0.598 1.178 

061 0.198. 0.2605 1.570 

074 0.285. 1018 0.8868 —s:1.968 

094 (0.862 | 0.6188 2.865 

117 (0.455 0.6650 2.748 

168 0.665 1.0131 3.583 

228 (0.884 1.4290 ~ 4.318 

“1.635. (0.060 8. 178 = «204s: 1.9181 5.103 

2125 - 0.070 3.546 458-1. 3.0919 6.678 

2.625 (0.080 «5.409 170” 639 «= «_-:3.48 4.5500 8.248 
$425. 0.090 = 7.669 861 3.38 J 6.2850 9.818 
none 0.110. 13.361 971 * 1.390 5.38 10.5756 12.958 

-B.135 0.126 20.626 1.967 7.61 A 15.7088 - 16.093 

“@.125 . 0.140 29.458 81 2.636 102 } 21.8388 19.233 

$195 0.200. 51.826: . ) - 4977. 19.3" 39.6388 25.518 

| ‘ 80.463 ~ 944 OL BL. 61.6631 81.798 
11.565 1a “0880 116.896 10.401 .40.4 85.9700 _ 38.078 








Sq. Ft. of Surface 
per Foot of 
Tube 

















i, | a | la 


052. 4761. 625. 
082 1852. 260. 
.113 1000. 133. 
.143 .00162° 617.8 82.6 
174 00242 3 413.2 55.2 
205 008s =-. 267.6 40.5 
268 .00573 0429 194.5 23.3 
331 .00872 .0652. 114.7. :15.3 
394 _- 01287 .0925 80.84 10.8 
519. 02147 .1606 4658 6.23 
645 08812 .  .2478 30.19 4.04 
ac SAT - 04728 8587 == «2.1.15 2.83 
1.080 1.022 08313 .6218 12.08 1.61 
-1.841.-.876 .12958 9693 7.220 1.08 
624 1.603 1.529 18622 1,393 5.371 _—«. 718 
| 2126 2.089 82584 2.484 3.074 411 0492 
“878 2.649 2.519 50501 3.777. 1.980 . .265 - .0317 
315 3.173 8.026 72912 6.454 1.372 1838 0219 
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. Data are present here for two separate 
cases, ag illustrated in Fig. 1 and Fig. 2. 
q Coil As In Fig. 1. 

In this case it is assumed that (1) 
— inlet and outlet ends of a eat o 
. quarter circle as shown in Fig. 1, and 
E the area of the heated penal extends 

coil area in sll directions = distance squal to 


half the pipe or tube es ae es ; Sass oan 


Referring to Fig. 1, = 14.48 — 1.50 <= 12.98 ft. - 


x == the tube or pipe spacing, center to cen- | the Fir vsefal variatic ee ot te oui 


ter of pipe, feet; 
A = area of heated panel, sq ft (that area MS Tc Sit: 
enclosed by dotted line in Fig. 1); od ‘ 
a length of panel, ft; : 
b width of panel, ft; 
L length of pipe required for coil, ft. 


To maintain the conditions shown in Fig. 1, 





it is seen that — must be an odd whole number. 
* 
. % je =X 

The problem, then, should be entered knowing 8 TERS pass 


from previousgalculations, the area A, spacing Boe RUBRPDO sf NE 
x, and relative positions of inlet and outlet. sie i > 

















Mf.) ey 





The length of pipe in the coil is 


A 
L = — — 0.48b 
x 


Example. Calculations show a required panel 
area of 228 sq ft, a pipe spacing of 9 inches, 
and it is desirable to have the inlet and outlet 
at opposite ends. The panel width 6b must be 

between 13 and 16 feet, due to space limita- 
tions. What are the length‘ and other coil 


dimensions? ee 2k = poe edtcetitend cate 
9 js cee 


Solution. Assume b = 15 ft. Since x = —_ Fig. 1. Coil. with inlet and outiet at diagonally. 
opposite ends. 





ee ge +> ee 
6 apng ie See 
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Ae Piss <i 6° 
Le ie ey 
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} ‘ <. 
3 P ; 
i ox ES . 
; 5 ; *o 
Se gh to 8. 
> - *. aa 
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Coil As In Fig. 2. 


es “I this case the ends of the coil are at the 
~~ game edge of the waned area. Referring to 





Lex length of pipe in coil, 
All dimensions are in feet. 


eee * : 
With a coil as in Fig. 2, —— must be an odd 
ais x 


“number, and B must be selected so that —— is 


ae : x 
<a d J 
~~ both an odd and a whole number. Then 


b | 
L=x+a (—+1)+ 1.57b 
x 


‘ 





| - {B—x 
or Lax + (A—2x)./ +1) 


x 
+ 1.57 (B—x) 


| H B—x 
or Lex + (——2r J. ( +1) 


ota ee 





| ‘ x 
i= + 157(B—x) 
| Ts >. In the last case H is the area in square feet 
_—  .. of the heated panel. ! 


Example. A panel of 240 sq ft is required 
with 1 ft tube spacing. One dimension of the 
~~panel may not exceed 18 feet. What are the 
~ coil and panel dimensions? 


240 
| Solution. Assume A — 18 feet; then B= — 
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= 18.4 and b = (B—x) = 18.4—1=174, | 
neither an odd nor a: whole number. Assume R: 


b (= B—x) = 20—1—19, a whole and odd % 

number. Then ¥ 

L=xta(—+1) +167 ando (oc 
x 


Fig. 2) = A — 2x, so that a = 


12 —2 = 10 ft. 
— 7/19 
Then L—=1+10(—+1)+ 1.67 X19 


L= 1 + 200 + 29.8 — 280.8 feet. 
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Fig. 2. Coil with inlet and outlet at same end. 
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ae ~ os 





- ee — 


‘ % pap - I -Pota 1: | 
City and Province - oo 


























"ALBERTA “a 
B Calgary ......ccsciecceee 9875 | 
P Bdmonton..........:.... 20,028 : 1814 
| Grande Prairie ......... 10,407 > S22. | 1841 
> Medicine Hat........... 8549 3 1643 
BRITISH COLUMBIA | 


j . ‘he wik 
* Rp ay hh a! 
7 et ? 
4 . - J Ye % i 
; (a? * J ae ae 


J 7929 «= «860—St—t—é*GS 1352 
& Fort Nelson.,........... 12,160 2179 

> Kamloops ............ ~ 6709 : 1336 
© Penticton ....... 6403 1184 
"> Prince George .......... 9260 1615 
© Prince Rupert ...... .... 6553 893 933 
| Vancouver ..........---. 5465 ; 818 893 
& Victoria .............05- 5172 738 815 
> Churchill ........ 16,407 2356 2604 
> The Pas .......-+...4.++ 12,834 1996 ~ 2285 
> Winnipeg .............. 10,919 1829 3111 
* NEW BRUNSWICK : : 

- Chatham ... 9043 1488 1687 1442 
© Fredericton ........... 8810 1420 1596 1408 
© Moncton ...,........-- 8748- 1878 1528 — 1892 

B St. JOWM. ci. .cescees 8342 1271 1417 1266 


og 
‘es 


Z. 


YM 


giea 263 gg883ise 


7608 1138 1288 1170 

Sydney .....c.-ceseeeeee | 817B- 801 1125 «= :1880s: 1866 

| Yarmouth ...... 499 - 1054 1209 1098 
» ONTARIO : 

- Fort William .. 10,279 1596 1807 16582 

| Hamilton ... 7107 1178 1806 1187 

Kapuskasing 11,699 1820 2068 1758 

10,678. 1779 2018 =: 1702 

LOMGOD ...icecececsosese 7880 1200 1886 1240 

North Bay .............. 9312 1528 1658 1492 

S Ottawa ..........065- ... 8765 1494 1646 = 1459 

» > Porquis Junction . 11,336 1786 2052 «=: 1764 

© Toronto ................ 7828 1155. 1804 1206 

: ; 6778 1172 1288 «= 1148 


va 


BESESSESRS 8S 
S BEES PSns EF aakebsah.F Se 


| PRINCE EDWARD ISLE 
© Charlottetown .. | 8476 1246 1463 «=: 1888 
» QUEBEC 
».. Megantic ......... . 9650 1655 14965 
Montreal .........:..... 8501 1552 1460 
~ Quebec ..........: 9378 1696 1481 
St. Felicien .. 10,908 2024 1708 
' SASKATCHEWAN : 
> North Battleford 10,754 2049 1686 
Regina .........5... 11,035 2087 1764 
Saskatoon .... | 10,616 2027 1685 
Swift Current ......:... 9566 1776 1604 
~ YUKON TERRITORY uns 
Dawson -............00: . 14,866 , 2666 2159. 





§ S§s2 SkkS 2 





Data furnished through the courtesy of Andrew Thomson, Meteorological Division, Department of Transport of the. Dominion of Ceneda 
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” WEIGHTS oF ROUND GALVANIZED STEEL 


‘he: Sabios below ind that om: the thas cide ot this shai AAW poptbhised be 
permission of B. F. Sturtevant Co., Div., of Westinghouse Electric Corporation. 
They are supplementary to Reference Data Sheets 1 to 10, inclusive. 


The table below given the: weight: of 99° elbows in round duets for two dif- 
ferent gages. 














Dia:, Inches | , Dia., Inches 
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“FROM ONE? GAGE 10 ANOTHER» 













» 









sgh 


me pe ie sod on 


; Gage Metal for which Estimate is to Be, Made | a 


13 | 14 | 18 | 16 | 17 | 18 | 19 | 20] 21 | 22 | 23 | 24 | 25 | 26 | 27 | os | 





















































Multiply Known Weight by Factor Below 





1.00 086 0.72 0.66 059 053 0.48 042 0.87 0.34 0.81 0.28 0.26 0.28 020 0.19 017° — 
‘13 116 1.00 084 0.76 068 0.62 0.55 0.49 0.43 0.39 0.86 0.38 0.80 0.26 0.23 0.22 020. | 
14 188 1.19 1.00 0.91 0.81 0.74 0.66 0.58 0.51 047 0.48 0.89 035 082 0.28 026 02 © 
16 153 132 1.10 1.00 090 081 0.73 0.64 056 052 048 0.48 0.39 0.35 031 0.28 027 © 

“46 170 147 128 111 1.00 0.91 081 0.71 0.62 0.58 0.53 0.418 044 0.89 0.34 0.82 0.29 
17 188 162 136 123 1.10 1.00 0.90 0.79 0.69 0.63 0.59 0.583 048 0.48 0.38 0.35 0.32 
18 210 181 152. 188 123 1.12 1.00. 0.88 0.77 0.71 0.65 0.59 054 0.48 0.42 0.39 0.86 
19 288 206 1.78 166 140 197-114 1.00 0.87 0.81 0.74° 0.67 0.61 0.54 048 044 v.41 
2:72 236 198 179 1.60 145 130 1.16 1.00 0.92 0.85 0.77 0:70 0.62 0.55 0.51 0.47 
2.96 256 214 1:94 1.74 157 141 224 1.09 1.00 0.92 0.84 0.76 0.67 0.59 0.55 051 
8.21 2.77 232 210 189 171 158 185 118 1.08 1.00 0.91 0:82 0.73 0.65 060 0.68 
354 3.07 256 282 208 188 169 149 1380 120 1.10 1.00 0:91 081 0.71 0.66 0.61 

$90 337 282 256 229 208 186 161 143 132 1.22 110 100 0.89 0.78 0:72 0.67 
440 3.79 318 288 258 234 210 186 161 149 187 124 113 1.00 0.88 0.82 0.76 
498 420 3.60 826 292 265 287 210 182 168 155 141 127 118 1.00 0.92 0.86 
5.40 4.66 3.90 354 817 287 257 228 196 182 168 152 188 123 1.08 1.00 0.93 
5.81 601° 420, 380 241 809 277 345 213 196 181 164 149 182 117 1.08 1.00 


eS 
eS) 





BRSRRRERKRRS 





_ The above table is for converting the weight of  1764-lb. Subsequently it was decided to fabricate 
_ductwork from one gage to another, and-is in- the ducts.of 14 gage metal. What would be the 
tended to be used i in connection with Reference weight in the latter gage? 





Data 1 to 10. Opposite 16 in the first column and under 14 in 
_. Example. An estimate for ductwork based on use _—the top row find the multiplier 1.28. Then 1764 x oe 
SS of 16 gage galvanized iron gave a total weight of 1.23 — 2170 lb. so 
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MAXIMUM ALLOWABLE CONCENTRATION OF AIR ‘CONTAMINANTS 


The following maximum allowable concentration values (M.A.C.) were those adopted by the American Conference of 
Governmental Industrial Hygienists at its 1947 meeting. The table is reproduced by permission of the Conference. 






































Hydrogen fluoride. ...... 3 Chromic acid and chro- 
GASES AND VAPORS Hydrogen ae Pvi ied 0.1 a (as Cr0r) Bliss O12 
* ydrogen sulfide,....... 20 easCN.......... ‘ 
Substance M.A.C. (ppm") Isophorone.....:..... aa. 1,2-Dichloropropane (pro- . 
Acetaldehyde........... 200 Mesityl oxide........... 50 pylene dichloride) (ppm) 75 
Acetic acids............. 10 Methanol............... 200 Dinitrotoluene.......... 1.5 
Acetic anhydride........ 5 Methyl acetate.......... 200 Fluorides. ............... 2.5 
Acetone. ..... peeeeeeees 500 Methyl bromide......... 20 Todine...........c0c80c. 0.1 
Acrolein .........+..-++ °.5 | Methyl butanone........ 100 Iron oxide fume.......... 15 
Acrylonitrile............ 20 Methy] “cellosolve”...... 25 BN 255 cotesaavacdsae 0.15 
Ammonia............... 100 Methyl“‘cellosolve” acetate 25 Magnesium oxide fume. . 15 
Amyl acetate........... 200 Methyl chloride......... 100 Manganese............. 6 
iso-Amyl alcohol......... 100 Methylcyclohexane...... 500 Mercury................ O:1 
Aniline. ................ 5 Methyl cyclohexanol... .. 100 Pen cechbavenaiiahibins... 0.5 
ATSINE...... 2.0... 66+ + +. 0:05 | Methylcyclohexanone.... 109 Pentachlorophenol. ...... 0.5 
Benzene (benzol)........ 5° Methyl formate......... 100 Phosphorus (yellow)..... 0.1 
Bromine................ I Methyliso-butylketone,.. 100 Phosphorus pentachloride . I 
1,3-Butadiene .......... r+ 1,000 Monochlorobenzene...... 75 Phosphorus pentasulfide. . I 
n-Butanol.............. 5° | Monofluortrichloromethane 1,000 Selenium, compounds as 
2-Butanone ............ 200 Mononitrotoluene....... 5 selenium.............. 0.1 
s n-Butyl acetate ......... 200 Naphtha (coaltar)....... 200 Sulfuric acid............ 0.5 
m Butyl “cellosolve”. . ..... —_ Naphtha (petroleum). .... _500 Tellurium............... 0.1 
SF Carbon dioxide.......... 5,000 Nickel carbonyl......... I ee 1.5 
é Carbon disulfide. ........ - Nitrobenzene............ 1 | Trichloronaphthalene.... 5 
Carbon monoxide. . ...... ap Nitroethane............. 100 Trinitrotoluene. ..... pd) Ne 
¥ Carbon tetrachloride. . ... 5° Nitrogen oxides (other than Zinc oxide fumes......... 15 
& Cellosolve”’ Kine eanncews 200 nitrous oxide)......... 25 
: “Cellosolve” acetate. .... = Nitroglycerine........... 0.5 
: Chlorine................ . Nitromethane........... 100 MINERAL DUSTS 
‘ 2-Chlorobutadiene. ...... 25 2-Nitropropane.......... 50 
é Chloroform............. 100 —..........: 500 Substance M:P.P.C.F., 
e 1-Chloro-r1-nitropropane.. 20 EGE iran tes ar I Alundum............... 50 
: Cyclohexane............ = | mre 1,000 Asbestos.......... fees 5 
Cyclohexanol........... 100. Pentanone (methyl propa- Carborundum........... 50 
; Cyclohexanone.......... pein I nic i ksacwancs 200 Dust (nuisance, no free 
e Cyclohexene............ 400 Phosgene............... z pe EE Ee 50 
: Cyclopropane (propene).:. 400 Phosphine.............. ‘eos | Mica (below 5% free silica) 50 
¥ o-Dichlorobenzene. ...... .59 Phosphorus trichloride. . 0.5 Portland cement........ 5° 
. Dichlorodifiuoromethane.. 1,000 iso-Propanol............ 400 Silica—high (above 50% 
yi 1,1-Dichloroethane . . . . . _ Propyl acetate.......,.. 200 > free Si03).....-..--... 5 
5 1,2-Dichloroethane (ethyl- iso-Propyl ether......... 400 Silica—medium (5 to 50% 
: ene dichloride) . ....... 75 PS ee 0.1 free SiO3).....---.-... 20 
s 7 To meme sa ae ae Stoddard solvent ........ 500 Silica—low (below 5% free 
| 7 A errernes 15 Styrene monomer........ 200 SiO2) ..--- 2 +--+ see e 5° 
p 8 ee soo | Sulfur chloride... <2... r | Slate (below 5% freeSiOs). so 
2 <aiasetion = Sulfur dioxide........... 10 Soapstone (below 5% free 
. I = se sa 10 1,1,2,2-Tetrachloroethane . 5 MD s<tisosvetsanens 5° 
Dichlorote wuOroe ane. 1,000 Tetrachloroethylene ee. 100 We wa cc hs ateshuseae 20 
- (oo a: eee 200 | Total dust (below 5% free 
ts — ueueetiaheami on Toluidine............... 5 SiOa).....-. see eee eee 50 
S| aoe —_ Reaceet aon 400 a praeeeya : = | 
is cohol........... 1,000 Sn gage A dl PD tl 
9 Ethyl benzene 0000.0) = | oe RADIATIONS 
ya yi Dromide.......... <a EE ae SS See radia Radiant ener 
Ethyl chloride........... 1,000 Bia ve eveket otis 200 eomaiaae sy 
C Ethylene chlorhydrin..... 5 : o.1 roentgen per day. 
y rh ihe teal a TOXIC DUSTS, FUMES, Radon. .10 r curies per cubic meter. 
: Ethyl formate........... 100 AND MISTS — pprarctstrmneme 2 
& Ethyl silicate............ 100 - en States gen : 
a Formaldehytie. \ siienigslls 10 Substance Mg/M 
4 BES 66 tc cesceees’ 500 Antimony.............. O.1 a milli 
| ee 500 BI 0 6 ican ss codcses O.1 “egy milkgramscubic meter. 
| 0 er rr rrr 500 BIN vs ives wieeasees 0:5 MP PCF. = million particles per 
a chloride....... 10 Cadmium............... O.1 cubic foot of air, standard light field 
Hydrogen cyanide....... 20 Chlorodiphenyl....... re I count. 
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PIONEERS IN THE 
MANUFACTURE OF 
COMPLETELY PACKAGED 
AIR-CONDITIONERS* 


Manufacturers of: 
@ Evaporative Condensers 
© Air Handling Units for Heating and Cooling 
@Unit Coolers for Refrigeration 


Blast Coils for Heating and Cooling ~ 


EXCELLENT DELIVERY 


Recent increases in our production facilities enable 
us to make rapid delivery on most of our prod'cts. 


FOR FURTHER INFORMATION CONTACT YOUR GOVERNAIR 
DISTRIBUTOR OR WHOLESALER, OR WRITE DIRECT. 


GOVERNAIR CORPORATION 


513 N. BLACKWELDER OKLAHOMA CITY, OKLA. 
P.O. BOX 1654 





Solve your Ventilating 
» _ Problems with : 


We 7 2005 TERS 
STALK FANS 
AND BLOWERS 


If you have a problem of 
forced draft or ventilation 
send for descriptive liter- 
ature showing typical 
installations in ships and 
industrial plants 
apartment houses 


and public buildings. 


INTERNATIONAL ENGINEERING 
DAYTON 1, OHIO. 


NEW YORK, 15 PARK ROW—CHICAGO, 407 S. DEARBORN 


INC. 
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NOW... Keep Larger Systems 
Moisture-Free, Witaabae 


Install New Large-Capacity, Rechargeable 


TRAD DR! 


DRIER 
FILTER 
STRAINER 


@ With a rating Up to 5 tons Freon these new larger 
A-P TRAP-DRI Drier-Filter-Strainers give you a welcome 
“break” on cleaning out larger systems, as well as pro- 
viding for those small systems which need a larger capac- 
ity drier for preliminary cleanout. Now all your systems 
up to 5 tons Freon may be given the extra protection that 
means so much to improved system efficiency, avoidance 
of common troubles and service difficulties due to moisture, 
dirt, solder particles, scale, sludge and other impurities. 


The new larger A-P TRAP-DRI starts cleaning up your sys- 
tem immediately. Offering minimum pressure drop, it pro- 
vides a filter unit as effective as a 900-mesh strainer 
(removing materials as small as 5 microns in size) ... 
plus a highly-efficient and adequate charge of Silica Gel 
—53.7 cubic inches. This drying agent may be removed 
and replaced, or dried out and re-used. 

Install the new A-P TRAP-DRI in your larger refrigeration 
systems — for improved operation, savings in service 
time, greater satisfaction and cost-savings for your cus- 
tomers. You'll find them at leading refrigeration whole- 
salers — or write for latest bulletins. 


VERSATILITY 








IN INSTALLATION 


The new TRAP-DRI is supplied in two 
types: Model DF-4, with 12°’ male flare; 
S DS-5, = a" sweat ——- 
ey may be easily connected to 3°’, AH 
¥,, 5_'’, ¥_"" or even %°’ tubing if es pare 4 
desired. This ready versatility makes (B) Silica Gel drying 
the new TRAP-DRI adaptable to a wide agent (53.7 cu. in.) 
variety of systems. (C) Honeycomb filter 


AUTOMATIC PRODUCS COMPANY S+"smatt'er 5 microns, 
2462 North Thirty-Second Street by depth filtration prin- 


Milwaukee 10, Wisconsin ciple. 
Export Dept., 13 East 40th Street, New York 16, N. Y. 


Cross Section showing: 


(A) Screen at inlet dif- 
fuses refrigerant into 


STOCKED AND SOLD BY GOOD REFRIGERATION WHOLESALERS . . . RECOM- 
MENDED AND INSTALLED BY LEADING REFRIGERATION SERVICE ENGINEERS 
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eB Senovantines 


smatt size LARGE oe 







Gus Ste. | 


0 











THREE WAY - TWO POSITION -— if" 
TWO WAY -NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN Kota! 





The extremely compact design of Allied Control Solenoid Valves 
results in controls of small size and unusual capacity. They are built 
to fit into product designs where positive, accurate flow-control of 
practically any liquid or gaseous media is required. The specifications 
below will show where and how you can use Allied Valves profitably. 


Stainless steel parts highly re- 
sistant to corrosion and wear 


Power consumption 10 watts max. 


Standard pressure range, 5 to 
250 psi 

Dimensions 234” highx 154” dia. 
Impregnated coils withstand 
moisture and condensation 

Soft insert seats prevent leakage 
Spring loaded for positive action 


Pipe connections to specification 


Also many special valves for 
handling pressures from 5 to 
850 psi 


For complete details and catalog write to 





























TYPE "N” 
BLOWER 


MASSACHUSETTS .. 


By changing the position of the oil cup, the four 
popular discharges (lower horizontal, upper 
horizontal, down-blast and up-blast) can be 
obtained. Sizes 7 to 16'2 inches wheel diameter. 


WRITE FOR BULLETIN No. 110 CATALOG 


MASSACHUSETTS BLOWER DIVISION 


7ée BISHOP s. BABCOCK Mfg. Co. 


4901 HAMILTON AVENUE 


























by Manufacturers and Architects 


AIR FILTER GAGES 


Recommended by leading air 
filter manufacturers, DWYER 
Gages warn against over- 
accumulation of dust and dirt 
which increase filter resistance 
...show proper time for 
cleaning or replacing air fil- 
ters...thus prevent air de- 
livery from dropping below 
permissible minimum flow. 
Because there are no com- 
plicated three-way valves for 
venting to Zero, DWYER 
Gages are permanently ac- 
curate. Over-Pressure Safety 
Traps, a DWYER exclusive, 
prevent loss of fluid at all 
times. Solid transparent plastic 
body insures highest visibility. 
For complete information, ask for 
DWYER Bulletin No. 187 


r. W. Dwyer Mfg. Co. 


309 South Western Avenue, Chicago 12, Illinois 





No. 272-AF ‘‘Flex-Tube” Air Filter Gage 
Range 0-1” Scale Length 334” 
Price (complete with accessories) $10.50 





No. 250-AF Air Filter Gage 
Range .10-0-1.0% Scale Length 532” 
Price Cemsiate with accessories) $23.50 
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WARM AR $7770 
BOOSTERS °"” f 


8-inch size, complete with motor, now at this money-saving 
price. All sizes available for prompt delivery. Write today. 


MANUFACTURING CO., INC. 
WEST BERLIN, NEW JERSEY 














MORPHOLINE is the Answer 





ooeee- TO STEAM CONDENSATE 
RETURN LINE CORROSION 


Avoid costly maintenance due to corrosion in lines 
returning condensed steam to the boiler! Morpholine 
effectively combats corrosion due to carbon dioxide 
dissolved in condensate. For information on this 
money-saving corrosion inhibitor, write Dept. M-6, 


Carbitte-and Carbon Chemicals Corporation 
Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street ucC! New York 17, N.Y. 
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METAL HOSE 


FOR EVERY PURPOSE 





e SEAMLESS— Constructed from one 
continuous piece of uniform thickness 
e PARALLEL CORRUGATION assures 
maximum strength and flexibility e« 





HOSE FOR USE IN ANY INDUSTRY! ! 





LIGHT, STRONG, FLEXIBLE 


FLEXAUST 


SPIRAL-REINFORCED HOSE 


Flexaust is suitable for a wide variety of suction and pres- 
sure uses in ventilation, dust collection and fume control. 
SIZES 114 inches to 24 inches. Write for full information 
on this all-purpose hose. Various Flexaust types, acces- 


sories, and other hose types also available: 


BLOFLEX PORTOVENT 
Non-reinforced collapsible 


AMERICAN VENTILATING HOSE CO. 
Dept. B1, 15 Park Row, New York 7, N. Y. 
Branch Oftices: New Orleans, La., San Francisco, 
Calif., Washington, D. C. 

Plants: Amesbury, Mass. ° Seattle, Wash. 





SPECIAL ALLOYS provide resistance to 
heat, acid, etc., depending on require- 
ments ¢ AVAILABLE in wide variety of 
types to convey all kinds of liquids and 
gases ¢ AVAILABLE in complete form 













Ver 
MCCS TTT TEER 


Ring-reinforced retractable 
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as vibration reducers for Air Condition- 
ing and Refrigeration Units. 


ae Wide Eclipse-Pioneer* 


TETERBORO, NEW JERSEY 


for information. 


Rey GWTl nS 


*REG. U.S. PAT. OFF. 


~, 


ECLIPSE-PIONEER Division of ee 
ivisio SR 


AVIATION CORPORATION 








CLASSIFIED ADVERTISING 


Non-display advertisements 10 cents a word per insertion. 
os = for name and address.) Minimum a $3.00, 
ayable 


in advance. 





FOR SALE—HILL COLD BOX 


Three compartment, 40, outside 155” long, 
60” wide, 84” high, 8” cork insulation gal- 
vanized iron lined. One door on left end and 
three doors in front, complete with Lipmann 
Freon Compressor F-12 and water coil, com- 
pressor is in need of minor repairs, connected 
to 5 HP, 1740, 3-phase enclosed Louis Allis 
Motor. Contact Decker-Merck & Co., Inc., 
Rahway, New Jersey, Rahway 7-1200. 





Manufacturer of a highly distinctive cir- 
culating-ventilating fan admirably adapted to 
domestic and some industrial applications has 
attractive money-making proposition in some 
desirable areas for selling agencies contacting 
ventilating and appliance distributors. Please 
state territory covered and nature of con- 
tacts. Address Box No. 607, HEATING and 
VENTILATING, 148 Lafayette Street, New 
York 13, N. Y. 





NAMEPLATES, LETTERING AND TRADE- 
MARK DECALS made for your products. 
Easy to apply, uniform, distinctive, econom- 
ieal for small or large needs. Write for 
catalog. MATHEWS COMPANY, 827 South 
Harvey, Oak Park, Illinois. 


@ieeeeen 





HEATING INSTRUCTOR 


For endowed educational institution, New 
York City. 5 day week. Permanent. Write 
giving age, education and experience. Box 
No. 606, HEATING and VENTILATING, 148 
Lafayette Street, New York 13, N. Y. 








SAVE vital trucks, gasoline and tires. Reduce 
costs. Not too late to start automatic fuel 
oil truck deliveries. Write us. Degree-Day 


Systems, 5106-39th Ave., Woodside, N. Y. 








MECHANICAL ENGINEERING 
REVIEW 


Complete Refresher and Coaching Course 
for Professional Mechanical Engineers’ 
State license examinations. Thorough; 
reasonably priced. For details, write 


“ENGINEERING REVIEW” 
Box 424, Cincinnati 1, Ohio 











LINES WANTED 


NEW YORK, NEW JERSEY, NEW ENGLAND 


Sales and Service Organization with offices 
in New York City and Boston with complete 
sales and service coverage of above terri- 
tories seeks reliable product or franchise of 
building maintenance service. Skilled service 
men for building, air-conditioning, ventilat- 
ing and tank maintenance. Reply Box No. 
605, HEATING and he ary a Se 148 
Lafayette Street, New York 13, N. *? 





VAPORIZING, FORCED DRAFT RANGE and 
FURNACE OIL BURNERS. Floor, dual wall, 
basement and utility room furnaces. Highest 
quality, prices right, good delivery. Since 
1928, THE BEYER OIL BURNER CO., 
ROSAMOND, CALIFORNIA. Dealers Wanted. 





WANTED— 
EXPERIENCED SALES REPRESENTATIVE 
in Cincinnati, Louisville, Spokane and Seattle. 
A few other territories availab!e for nation- 
ally known and established line of Ventilating 
Fans, Blowers and Unit Heaters. Write: 
MASSACHUSETTS BLOWER DIVISION, 
THE BISHOP & BABCOCK MFG. CO., 4901 
Hamilton Avenue N.E., Cleveland 14, Ohio. 
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CUPRO NICKEL FINNED 
TUBES FOR SALE 


Immediate Delivery from 
Our Stock 


Tubes 54” OD, 18 Ga. (.049”), 
Navy Spec. 46-9B, in 2 lengths 
68” and 86”. Mfg. by Revere 
Copper and Brass. Copper fins, 
spiral wound, then tinned, fins 
.020” thick, g” apart, 1'/g” OD. 


CONDENSER SERV. & ENGRG. CO., INC. 
95 River St., Hoboken, N. J. 











COMBUSTION ENGINEER. National mer- 
chandising organization has opening in its 
Chicago headquarters laboratory for a com- 
bustion engineer. Prefer mechanical or 
chemical engineering graduate with labora- 
tory experience in the testing of Stokers, 
Boilers, Furnaces, and solid fuels in general. 
Please give complete background details and 
salary requirements. Box No. 603, HEATING 
and VENTILATING, 148 Lafayette Street, 
New York 13, N. Y 


REGISTERED PROFESSIONAL ENGINEER, 
18 years’ industrial and commercial ex- 
perience, specializing in radiant heating, air 
conditioning and _ refrigeration design, en- 
gineering and installation supervision, seeks 
responsible position with progressive organ- 
ization in South Atlantic states. Box No. 
604, HEATING and VENTILATING, 148 
Lafayette Street, New York 13, N. Y. 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your business, 


Why you and your 
advertising manager 


are partners 


OM WHERE YOU SIT, advertising may look like 

the “glamour department” of your company — 
necessary, of course, but pretty far removed from 
the hard-headed realities of the production line. 


But take a closer look. In one respect, the adver- 
tising manager’s job bears a striking resemblance to 
your own: 


You’re production-minded. You’re concerned with 
anything that will improve plant procedures, speed 
up assembly time, prevent waste, and reduce the 
manufacturing cost per unit. 


And that is precisely where you walk arm-in-arm 
with your advertising manager. Because he thinks 
the same way about the manufacture of a sale. 


The whole process of selling and distribution are 
his assembly line. And every time he can reduce the 
unit cost of a sale by so much as a few cents, he 
increases your company’s chance to show a profit. 


Ask him for a definition of advertising, and he will 
probably tell you that it is simply mechanized selling, 
a machine that multiplies the productive capacity of 
the sales force — seeking out prospects, arousing their 
interest, creating a preference for the things your 
company makes. 


And when it is concentrated among the hand- 
picked readers of business papers, advertising becomes 
the most efficient machine this partner of yours has 
found for lowering the cost of producing a sale. 


What are the ten ways to measure the results of your business paper 
advertising? You'll find the answers in a recent ABP folder, which we'll 
be glad to send you on request. Also, if you'd like reprints of this adver- 
tisement (or the entire series) to show to others in your organization, you 


may have them for the asking, 





HEATING AND VENTILATING 


is one of the 129 members of The Associated Business Papers, 
whose chief purpose is to maintain the highest standards of editorial 


helpfulness—for the benefit of reader and advertiser alike. 
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Units can be also 
furnished for heat- 
ing only, or cool- 
ing only — very 
flexible equipment. 
Every Multitherm 
is factory tested 
for performance. 


MULTITHERM S—waore «works: 


IN ONE ASSEMBLY . . . BUILT FOR ALL SORTS OF 
INDUSTRIAL AND COMMERCIAL APPLICATIONS 


The Clarage Multitherm unit shown above is a 
complete conditioning plant* ... (1) it cleans the 
air, removing bacteria, pollen and dust ... (2) it 
cools and dehumidifies in summer utilizing cold well 
water, brine or a direct expansion refrigerant .. . 
(3) it beats and humidifies in winter using steam or 
| hot water... (4) it supplies at all times a circula- 
tion of conditioned air under positive fan pressure. 














OTHER 
PRODUCTS 












AIR CONDITIONING 
AND 
VENTILATING ri ei 
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HERE'S ONE OF THE MOST EFFICIENT WAYS TO 


AIR CONDITION! 


Multitherms are as easy and inexpensive to install 
as unit heaters — and just as satisfactory in opera- 
tion. They may be suspended from the ceiling, 
mounted on platforms, or installed on the floor. Sizes 
range from 400 to 13,600 c.f.m. If the job is extra 
large, it can be handled with two or more units. 


Look into Clarage Multitherms if you have any 
type of air conditioning problem. They are engi- 
neered to give precision results — compact to save 
space —of heavy duty construction for years of 
continuous trouble-free service. And, as compared 


to central station conditioning, you 
can usually save considerable money, 


Write us, outlining your require- 


SOME TN \ CENTRAL STATION ments —or ask for Bulletin 107 
OF OUR aie (Gis sal AIR CONDITIONING giving complete information. 
1 WT tk 1 PLANTS 

















FAN COMPANY 


Kalamazoo, Michigan 


APPLICATION ENGINEERING OFFICES 
IN ALL PRINCIPAL CITIES 














ROOM-BY-ROOM Lomfort WITH 


JOHNSON Tt CONTROL 








. Sas SS 




















Saint Luke's Hospital 
Kansas City, Missouri 
Architects: Keene & Simpson 


1922 Johnson Control in original building. 
1928 First addition Johnson controlled. 
1939 A second addition and more Johnson Control. 


After hospital managements have enjoyed the advantages of room-by-room 
| temperature control—they continue to demand the full benefit of an over-all, complet€ system. 
| St. Luke’s, one of the nation’s most modernly equipped hospitals, is served by 
237 Johnson room thermostats and 280 Johnson direct radiator valves. As an unobtrusive, 
quiet worker, Johnson Temperature Control handles one of the big jobs in 
the hospital . . . automatically maintaining healthful comfort in each individual 
room with no attention from the hospital staff. 
Johnson developed the idea of regulating the temperature in each room, 
individually. Such flexibility is particularly desirable in hospitals— 
providing comfort and convenience with no waste of fuel. 
Small wonder that hospitals everywhere have turned to Johnson engineers to design 
the control system that is needed to equip each building properly. In general, hospital 
| heating problems may appear to be the same, but individually each hospital requires 
iq ‘careful study and a control system built to solve its special needs. Johnson engineers 
design, manufacture, install and service temperature control systems. They see that the entire 
job functions correctly. Consult one of them from a near-by Johnson branch office. 


Johnson Service Company, Milwaukee 2, Wisconsin. Direct Branch Offices in Principal Cities. 


DESIGN > MANUFACTURE: INSTALLATION => SINCE 1885 































